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Protect Her Precious Protein 


ee 
a), You can't buy any better 
eat protein at any price than the 
VE protein which Nature puts 
Gaep) into fresh green grasses and 
—~Y legumes. Nobody can improve 
on Nature. No method or machine 
can add anything. All that modern 
equipment and Management can do 
is to preserve in winter ferage the 
goodness that grew in summer. 
Protein in hay is highly perish- 
able. Every drop of rain or dew 
damages or diminishes it. Every 
leaf knocked off is a three-fold loss 
because three-quarters of the pro- 
tein in alfalfa, for example, are in 


the leaves, one quarter in the stems. 

Other vital feeding factors are 
just as perishable. Every hour that 
leaves are exposed to sunlight robs 
them of color, of vitamins, of aroma 
and palatability. Minerals are lost 
by exposure to moisture. So are 
other nutrients. 

From mowing of the crop to 
manger or feed rack, the Case Sys- 
tem of making Air-Conditioned 
Hay resists these robbers, holds 
losses to the lowest practical limit, 
preserves the utmost of the precious 
elements. From start to finish it 
keeps more leaves in the hay, more 
vital goodness in the leaves. Key 
machine in the first half of this Sys- 
tem is the Case Side Delivery Rake 
that guards against losses until the 


* 


crop is air-cured in the windrow. 
Second haif of the System is per- 
formed with the Case Sliced-Hay 
Pick-Up Baler. Without pitching or 
pulling, it lifts the hay gently from 
the windrow. Once compressed in 
the bale, there is no chance for 
leaves to be lost in hauling, storing, 
or handling. Because the bales need 
no pulling apart but divide into por- 
tions like sliced bread, they guard 
against leaf losses at feeding time. 
Summer-sealed for winter feed- 
ing, hay made by the complete Case 
System enables you to carry more 
cows on your meadow acreage. It 
enables you to push the production 
per cow with less of purchased pro- 
tein. It does all this not with more, 
but with less total labor per ton. 


* * 


You may not be able to get a Case Sliced-Hay baler now, because few are being 
built due to war-time limitations. But you can plan now to be one of the first pur- 
chasers when this baler again may be freely built. Meanwhile, put into practice 
as much as you can of the Case System, using the equipment you have. Ask your 
Case dealer or write us for book showing every step and short-cut in this time- 
saving, leaf-saving way to make hay. J. 1. Case Co., Racine, Wis., or nearest branch. 


THE BONDS YOU BUY NOW WILL BUY A BALER LATER 


eee ee 


As a service to agriculture, this message is appearing in farm papers. It 
is one of a series urging farmers to adopt advanced practices, using 
equipment they already have to promote war-time food production and 
conserve agricultural resources. 
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J. I. Case Co., Racine, Wis. 


“eee Sa ee ed ey, . RAN cole eee coor 4) Raa SS Co ee UeCte wert legal >. Ae > ee Toe od Ak 
ao oS re. ee Rah Oe hee ee “at. it ake ai Pgs. te Seed eee 3!) 7 ee te 
Po era eR A Ee eee Pk a | ay Sere Pee : te A? mae NERS a 55 ORM ge 
ese a Aa Ao SS See eee lee res ay ee Ve Nee oh es ek, ae Seay eee pron : ce ag ee bag ph er 4 
PERE G)- - 8 0 Nye ae RO i ele ees aC eM F525 So iE meme in ae Ae 4 8S iy Cem los, 2 Se eae gti A 
ae Se ome elie eer pa hi SCL tats aoa SES aA ee or agen aioe nn eae ee Bee er, eis eee j oad er 
ac : Rte Se 
eae eS poo 
- the es . — . . ” tee ee 
- ) BR tes Me ees yt “Ske Se Ul. ES a = ee a r 2 se 
te peg de eee 2.42," <%... oi Ssh te 
‘ ee MS li a ae a Ree a aS +. = : — & 2 i rs Syl are 
= ae a ee eS ae wa, Se — ee: — +. ££ £4 Gp 2 5 
: ae ee er ee Ree. § BS oe fa . i te ee Lae « Senora 
4 ee 9 PD ee a le ee ih oe =—6—6hlUr > a 
Seles: pew “ ee ae et eee — . * = . : ris oi. See ce 3 ee: 
eS ‘ey Se rats en ee ee So lll Se <— ° Se. SS ta g : : = & 2 eS SS “i conene tt > 
Bare: ee a i ee ak g ‘oo = ees ars giSe Se aa é ; = * — ee = . = es . ie a a a 
ee ell lll CC C mll FP See: ae ‘| 
= ee P aoe ks ee sees e ee % ae . ~ oe Be R Le 2s g. P a o . : aS meee ee, oe . =: oF — = Ps ener 
Wat = Si ee : a : oe ae fo : —. @ ae hae .:'lCclC(<i‘i‘ira3SlC a By Hees 
weg rr ee , ee : . ee: hl Ul ee ae 3S ae 
- ee Sa ee aoe - — ee — We - Ped ee io v vee fe ~~ eae E.. = 2a 
3 we ES ee, See ae gM I Se Pl: 6 q Be keh 
Wie: aes Uae peta ST ee ee a? ae 4 Se as ee Ree er - ee ok Ss = Bie ot Ne ae — Peas 
25. e PRES SSeS a le Ger eee ors coe: ae. ae. ae > Bitase ge oe * x Se eS = & * eee Sa ——— ll = aa 
=f aa re i See I ee i ea 
ae F pee ee a oe i. . ; <a . Seen ee . — 2 » [ee : a : ae 
ei —_ pee ss, : 2: ee ca ee 3 ee ee ee a opr Oe es Gitte eerr tances eo ara Sa = Be tuct g 
oe Ba ——————e Cy rn Y ee. Poe eet ere ee ee ' Tues 
= etd ae ee ek ee ae 2 2 aS 2 as See oo, ae tS? ee PR ae re ee eee os, ee CSS ARES ' aaa, < 
ee ee eee Pi, i ge 2 Se ro ae Cee ee ae Se ed ’ Ae ae 
eS Fischer eee a F —————— = | cee eS SEB st, Si Pee na: Or ae Mme IRR fA 6. a. oe 
se Paes! eee a = eS Pie eS eee ee Me ne 2 2. ee Se a “eh A MB " 
da oh ee Ss er I OO SS eee pee ce Oe eee ee eS 4 ye 7. ee 
ee ie Re i  , ee ee ee ee as a 
ea ate er” See ee ee % PS aes A. ipteren  neae en BR eS as Ga I es ee ss Merce tf.  _—. * 
5 aan ea mis P*. gee RE ee eee Ree Ih oe di eee a ae a ai x Se 
rier I eh ee ee “sae eee. ok 2 ee . 
om ey Sat i Se i. 
NM ; a3 ee Beer ge Geeta gee ee eS eri: Gs _ ee ee OS ee re Came SE me Pie 
anaes EE oe eet = ee ee C2 ae ; oe ee a S ) eS 
ae ee — >. a eer me ae 8 ek, Were ee . 4 2 aoe & : em ee 
cates rete i? 2 ee Co ae tll ee |= Pee eee eR eee ee prey ae 
Aa nat Fae | ss = a Y: Cr . a ae ee Es gen: 5 a ae eae oo oi aia i; 3 , -: oe 3 . 
foe ll ee see ll eee es SN | ee 5 ae 
aSogeay ——-- = a — ~_ Sy eae . See ee el ee & oa 
nee ee to — = 6 Ul Sa ee a a os e gers 
aoe — «= > — lr SR Ee Se ee Re ee 
RE ts a — : —_— lr a ee oe i eis 
eh SS ee a ee * eS Tae TR Se ae RR Ss So ae ee 2 spate: 
ey a a oe a a aS Ss ae oo SRR RS RS eee caer * See aS eS Soa 2 ifr 3 Beet 
ey SS tee an F a ma. eos oc F Se cae a — FF — a ——— oe we 
long = IR ee Se as Pee en SIR . SS UC % ‘ere 
eeu i OO SE >. ses Se ee Ce eee _  . ee a A gee 
peed EE ee . eee oe ia oe . oa ao ae 
3p Ue a So ORES a . ee se a Sie lm 3 ¥ oa 
Pyar cc Sees ee ig Rk OG er ee ge isl a 8 : Ss a 
i hota i gS ee ee EEE AE TERR SE a soo 1 A Mia Be = a << we Z ea ee 
Be I I Eee ERS sot i. a oe ee a ane Saye 
ae pk cctaeree. NE See ae Seats aera. & se Se sae ill ia at Be ae S ee SS Secs 4 Sea 
Sahee Cet. eee See er eS ee ae Gc eee a : , 288 
Spee ae aed ee I ee SR eo a oe . SS ye ck ROME Ra Sse — a. ee. SS 2 eee ts 
Bae Seton ss See er a S Se Eg SR ae So RR Rate =< ag Sa Oh alae gos se oe, oS SR ce: 2 vee g bee 
Lp eer a? ghee " Sw. eee ee. i ae = eas Reares a tare, ig Fe ee: a 2 Se a st ¢ Di ih 
Peas ee 8 Be eee ee ee Ce ? yaa 
os Se oo eee - Bees ee Ee si eee ea eae eI bc. a. 5 ae pees 
i wae a Se 3 a = gs ie ea Se Pee —— ir ek Fle ; ae 
2 esi, ton a ea i c 3 RE See 5. =e q - 7S J y 52 Soe Se Be. ee 
ae eee Ce ee . SSS aa % aoe a > CS Sa ¥ See oo SS a | Bas Paes, 
Pac Ur 8 Bh aa oo Re oh aes ae fh Be? Se ae 2 -_ a. a be ee 
aan 2 Ry ca RN Sr ane Se a 8 . x nh ae id Be ak os ro.” ? eee ahs m3 ees * ae rows OE | : = Aa a. oo 2, (2a 
<ee oe eee 0 (Ul Ce ee phe NE} (aa ye er Se —— * 2 ee eae Bik ; ee: 
= Aeon ee, ee ee Fe  .2. ie. 3 oe 
jest ee Pe ee Bt ie * eee. ame toe ae .. ~ ¥% ee es Ee —< fae a oe 
, eG ee a. , ee .¥ Po ee ee a on fe . go ee ae RE: SS RR * pas 
Rui See ae ee k,l i ree cg ER a oS ES er LUC e eles 
, =< yee oe oe ne ore ee yee OE MRS Be 8 ees “Se 2 Pe Ce Sa .- 3. ‘¥ ae 
s Se CO reer Pe, 2. 2. ‘ Brest 
: “ace Re ea a Ls Soe oe es a si a a ge Sa So ae , 
3 Saas Og SO Si ee Se “ee ~ een SS SS Rr a 2 aia 
Sees Sg a ee Rar ash a ae RRS SS geet Tete as re oe eee he pe Sa ee SF Soe <5. = See Se ee Be: ba sie 
3 Tae | Se ee ea eee * ee Se Se a te ee ee a Saaue 
eR SS LG, : 3 Se a ee ee ee ae ath 7 As oo Ce SS EE = a eet 
Be EA Ste PSA ain es ee ee ES Se 2 See i Re ee 4 Soy 
ae Sar \ So SS ee Se gee ee ae nr ee ¥ o> ee ‘ oe Se ee ‘ pone 
ee ie ome a EN eS a ee eS : 0 ed gi - < eS oe aa fee 
reais a ee eR A ee os Bar Be . Bi: 
4s) Seen a aL EK ek eee Raa rs Oh Fa OSES ce ere fea . =< SF SS ee = : fe ‘ preety 
Pte ee ee ee | th ee SS ON He _ > ae a or | ge. _ ’ ay 
Saks a ae SE Sg be os See 2 Se go A eee ~~ 4 & eae Se 4 ie 
oy Jae SS Se coat ae SSR. pk I a Se Se BM Ss Re 7 Se a A SS ’ aa 8 ¥ Ma he 
es ,; | 
Sawa 
- Seiputer 
- = is a 
ae — oe 
: , 
aw ° aa 
i aout 
s oe 
‘ of eee 
[ 2 
n : AS 
Ay : 
iy ae 
ea gt a a 
BUR" 4 ee, 
a - aaa 
ip ek : ae 
Ke@ i 
ne 
q Sie’ 
: ae 
. eee 
: — 
ea ’ 
: , sais 
Bit & james 
Caper . f ie * : 
Raves In ee 
Data ts vord gees sate ¥ 2 ae es ; - 
ehtcs ae < on . oe 
: { “ = ae Eee 
a is ; Sg 
ij ip tes ae Fon a | 3S gape 
a Se ae Wee _—s Wee 
: ,.@= a 
i Se : : 
s ee : a 
; — a as 
: : — oS . i 
: & = s “ x aa 
a ae : : aa 
Sy Bees os = yy 
: ok : ; oe 
BREESE SRS . cee 
are a WEES aS Wes < : Re . i hee ase oe oe ee % os a i 
é eget RTS Re Sas . : b a i A Nard : . oo 
me SRE we a. ee | : ie ‘ 20% : ‘ — 
jae a lf ieee ae eo ge Se 2 ie 
eS: AES See eae Sa ys ™ . a | 
pees: Ragas Ree Co SRS RS SR —" : Ss ; a ae 
es aie SEES SES aan ERT Ratt : 2 ae 
; BEC Le q i 
een 5. Fa 
Reps) aaa E a 
Pal ae [3 
BA ve ils ie 
Hie ec nae ale Pre, 
Ta. i 
eae be Pate erat 
Pere cent * a = 
eae os ee 
+ a ee a te 
at ai ee . ‘ — 
Bee cle. ocean Ree sea Tee ee Ne ae ; ; ee esse fe 
Bieri yy ae. ea Pe | eee) cer ams Rech ot ee ae ake. eee Sy? a) ween er key” 
vo BSP hy eRe > 1 genie 1 PS 5 ee ee ee er eae | Ae, 
< ao ee, Se ee ai tS Ic NN 2022 > Sears eee ee ee no GSS ag peers ees) 5. eli 
ers free eee. A ee Re a ea eee. dieser ss” : sf) See ee OA ego 
Ree ieee ere Re I ee me ue le z TRE «ier: My De game 0 oo ee 
_ RR eee a BS Semen > ees Aa eee egal 3 eS eb m oe  « SE RRs re ey he eet 


zy 


eee aS > Ee oF Bre 
CO eee ease AS eee, ee 
OVROM ery eee ie sn s i a if aula igh MiB te'> = 
ie IRON 2° caller means choc ae ; - ae Pa inna) em REN et 
ai Tater: 4 age co Ss) Be ic ig ies enue eS eee, eee i he tees 
SORE ieee Eas Sears, ag RM rte eae yogi, eae ee) eee ee a AES age 
ho. . See ee at) ee id ee tc ae Si Mee eae “aes 5 ies aa ara yen <bean a bei y, 
pee’ By ae Urania Fa aaa : ee SS eee "aR ama Ee SAS Me ee. cs eee ae Sg ay f 4 ~ an —~ a 
a pepe yr eer re hie.) ee? ee ote Blige ts aa ee Pree ome oe Ae Log ae ea ers Ns eee . i . 
ar Fe Beara es ha z Pree ie cae Ba a ear oa Be: ihe Ai pee ‘ ; = . e. . , r, 
By Bee oe ena y i os ie Ee SR hee yi I SR See ek: eae s BIS i : ‘ 
5 et ae, aan i cheap Be lg Ve iebelanees <5) aan Reheat |: ibe Yi ok ed 
( on Soir oh amie Ce Ga _ SY 2 ae ae 5: Be et} Ue , HOA Rae ; . , 
; ie: ee f i 5 Sa ae a SP erdiaene< s Ng ree: a Pig " 
Ee ae GE a as eas, a Ria: >) ee vite ble om 4 Nar 
+ Bee i a aE alte Be 2 sa 9 + | amen ae OY ON Be gaia 44 ale : : a 
y aoe a Rye cai en |. Se em 3 oe SR og! panee: i ; 
Re gor anes ead ea aay § |) ata GE. cus seat Retry. a aber 
a eta eS a i ae ee Par cy ee Eg ay Ae a “ : = \ 
? ee” in : ee ee pets? eee Mesa. emma 1 bog) am cn Ge 4. ee a 
‘ Beg. a ey a > gs Sia eee eee Ca. eae a: : oan ae E 
: ee). | a a eee pT fee dee if De! mea 5 7 ae \ ‘ eee ie ; 
“ eae Beye MTN Hee een hy Ae ¥ eset Lo, ieee et ae : : es : 
a Cs eM i Ss pale ae - Sa PM. iri eh Se ade fh Re Fh Seer i os ee ii ae 
fh mene ee AR a é «IIT Nasal att ee oe mae i, eee ee Ban) eae * i a egk:. 
Vs eR eee Sikes Rn Ao Ene ae ‘ie “RR. sila ng MMM TE TG i at 3 : 
et Ee Gout." eee lee Biri? Pye a ey a sal Bee, Bo a ae: es ee rh ie: i y See oe ee i 
ee aes Se. ey 2 ee ey Ss Sa aie - le ee ae Snead Sean NG 32, had See es 
a Bs 5) an Tae een | lh re Pa" i, fi SMe" Ce ana : ame ce Wael me aS 
2 Bring Spero. gr See a ee Py ee ia: Sie a = a ) ’ iN = eae 
‘Sige oo pea fees = ihr Bs ogee Semmes ot OT al eed cue oe Pre is Aine hee a 
¥ pS en Ranker: = yas a ee Base: iies.,!5/ tam Pedi Ss ea - i Fa te we ip. 4 be 
i Gs tae oi ee Es Rey 2, ea By 4 Paes a Se Soe 4 ike ‘ aid ‘ 
7 By a esa ae Ge raga eee _ eae Gye oy nPis: ee ira me ta ki Op te eae " 2 Sa es a3 : 2 
7 ey Ss pate aoe seat : > Wi ene am ag ee 25 eee eae PA oesi ti Pe es 3) . =e G rks i ner 
a. ee, a i £30): °. hr ame eae ne ae Shag >: See Neh ; a : 
COMES pam nyeee Var eee att Yo y's ae eek.” ie i ia 
" eMne vc ayemae or f 3 mee ae oy bens. eens ee Bat le ay j ng 
ie ih, bhatt agi al ed 1 ooo a Pree ae: ro RMS 200" aga ea ae es ; 
ve tae cash nie dee aS AEs he a ae ae i | ee eR i 2 Re ane riS q ie ae - 
ty Dn 2 ys ee = 2 oe lk: ae eS ee: yeaa sk ae ee ee mem = = 
x ee oe he oe hes Ses at iad eal ne hn ashi naman 3) me oe. ud a es oa “a oo ¢ 
as ae ic vs fas aa ee Spare. Talent eae Bes 2h a a ral + aS a asa 
oe See Dee ire Sse te gee nt ere gee Peo cen ie 9 ao. 2 ae ie See ig CLT Scan aa uh i NM 
2: a pagel cee mableton 5-00) Nein _ Naa tiie yates ko, So a eae 3 aaah st thn? i e pe " - 
Oe iy Se A Ret aetna ee” eee se ; Wa . ‘ ‘ : 
"a ee ae eo he an Sa nt a i “tae Re ay ee at ‘ wy x y | P 4 
£ teks! Ls Me eget Shas eins | <r) 2 20 ne eee, 1 Saee ar, ee gs Ss) een hates eet 4 F 3 a . 
Bi ees ae . [aaa + a: Seen aa) nt -) aa ‘seca aes? > as ; ! 
a 2 Bs. aRepaimeeae es oe eit gt me a ae os eta ae . fe ea ae ee on cae wihigh Ger ee ut i 
3 atime SS aaa BS 2 as? Pe. foe) Sih.” SUR Se eae ena Stata < Re ee ae Pee 
a ane ravi yok ee oe, Se ice RGR. 2! Jabal OM Rae 1s, POmERR Aee aeae is Sle etal ; 
Paes ak Be a Bee's, Sh ee eee enim e ih oe ak lg RB te 
D ed RR ee at Sone Taste 3) preteen ren oe Boe 2 eee Rea ate ea enc Stee my ? 
Be ee: Bae oie B28 het ae Soe ae a on ee es “Ss ¢ ; 
. 1 RMR ace Ney ORE Re Py . Poe ee ay ere Mceait Soh em ae n TS eee EF P ‘ ‘ 
q eerie he io . aay Pe oy aes es nal preci oo ent Ree ef —— mt ‘ 
r me. 1: ae Sea egies SNe: = Bi ee oa >< Bn cera ones Tide. gat > aaa a ees 
‘Zz ot) igen 2p Sa a aa ys a eae: ic RE. | S teeaager on ao. 5 eeeeiey. | ky x ra as be 2 é 2 
& 023 Samer peas" ‘hk He Shea aaa mee. ie hh ceeemipa ts te 2 Oe aie acaatete HE a 2 eee! as ifr, A § 
& Be 5 ea Bate ue _ Ss <a per Rie Pai Freee FIs 0 oa A ) . | eet ; ; ‘ 
a ei: ae ne Sr se. Be oy eee aes he ree Pate ee shea. ’ - 
4 ae Oe 2 7 ie oh pia 2 es Rie ue tee ahs. Caan ee ct hic i ~ es ae. 
Meer? cubed Game a ae >. eee Dee Pees eens) ee 9) ee ON ae aa: "ee ; 
iv Fy Ngee iinet 2 Reems a? + a a aes 2 a as % oy eae . Bogie : 4 3 
" pe gee eee ae Bi. Semen ela oie Wiehe) RMI Soc ae ae WL set : 
Po Gd ae s naoean, ee 5. eae Mean Sy ha Salas PE See a ‘Seger = 4 Pilea a ; . 
a ae ) aa he 5 a | eee” lemme ee sige ai, ei caer Sheed Nea Ene i 7 Ae IO 
2 5 ee a oS, ne a : SS > alba te er vs Sune | ae “po, Cees ae pee ted A ie : cnr i eta * 
o wl oe a oe a SS eee a roe) oa San es ; | 
B.S or : ie Ae ie Se. <a . a j “sean ee ote ce 
bao) ait BPs a ee exh y 4 te ae (panies. © We maa ee is cae i Een 
J Oo. Se aun nbc a a ee a ae i. Ses ee tupuaee crencoier, ; D . 
we i) a Ci ae Bi eS SM ok saa fo =e eee mes. Ba: aa. Pn eRe Nae se: ae a 
% ap PS aie ie epi oo ae Da? dog ‘. ay ae ns ae ae Ry ae av) Bi aushiides, fe! tae F ‘ 
Dy. Serie faces ede ae SOORIRL 2) RRO a die Sate a oie me al bys : : i 
wae x Peete pup A aoe co ee i cei aah ae ae Aes : E cain t ‘ 
; ie + all BY). tg i a ae samara Se eer Gi es Cae ‘ 
2 2 ae pS oars pe amet |S anes Segue een Seon s me ea : q 
@ }. oa 4s ae ‘ aes. eee: ee ae ripe asta ae a. igs he a oes va 
a ae oe Pak ee ae a set ac AS Taig 3 Semin Oeeeaes "aa a 
Par hee wes, a ae P a ee a BO Pee < 
Says y 2 BS} ae ol a Cie. Bie! ilar |: ele eae a “at oe st ete F ; 
a Bes ea Buneee % a ao : ae ee Gee (i ae a alae oe es 
. er Re aT wl 2 are oe Seas ; ae Se ” BE a aa Eee re a1 °C eres . e " 
3 oy 2S GR a eee po ee 3 od + alae ae oe Vite. weer ( 
Mes es es ee ee ag es ee aa a oat TIRE Ns % 4 
ie) a To id, edplbe soos oy ee Ses Re, ae pe. j me - . 
’ Rema Heute awit) CPM cse aeey oe en SR lo ¢ a aa jae t : ; 
2: ee eee a at SSR eS | aE Te Sa Sh : : 
AMPEG: ol Ant vara hae hk Be eee. | Se i ee ok ee io | Te eat i fe - ‘ : 
TS Sala em ee A Bi. pene ee ae Oe eR. 2 ps: ee So oc itwaat ‘ Vs 4 
4 Be Mapas «teed x Pee: ae an Ra oo a ets peameee to ie ta Pe 
Ree: ADDER <tc £ ee oy eae = it SPRL. oh of Le ee ina TN ilp b/ ri . 
Pete cs See biel Boles eae ace, eee eee Diether cee baat: a 4 » 
q Base Sige: st oa ep eae pe ae eS ne. aa a Pes ae ; See ’ 
5 RO 0S et a RNC SS eae a ae eee eas he i ; 
‘4 SE Se aay a “ie aia cee em Bs io ie ts aR a ie Pee 22) is : . 
x 5 aS Samm : ie oe at eR eee ; aan Z ; : ; ~ 
7 ets cae eee a, igs Peek. hs. 2 nme sei es, Ti petals ey . <i i 
A fp Re - j og ce "aie, pees SU ce RE act Fy rae 
4 “© ees oe p “ eis. ae SL ie Pein eee. eae r fig wat 
‘ ‘eer _ a ki Beh Ae se el alse) eed Reet as Sip hye Boe a Se ae pS " r 
ME gS 5 digi = "as. SSN aA CMe sar he Ce Eay le ; 
ees eee a a f eee Ome Oem i a A eee ar eae Eth ack. “Leena Ss : : f Say 
es. eee ; ami Eo ere, Bae = eas pee 
; a Gi eae V1. Ss ers ‘ feat ova. Pore Br Ee ee a Ree any ee Egat ae act oe > | 
Be eee th at ky ln Oat ; Paired aan, * ee Ye eee or Jr, oe : FS as os Bice na 23 ee \ 
Bm Oe Se : eee ee) Oe + : 4 A aa a ea, 9 Eee 5 
Abie tne ly ee he : hws Sak Sie 35 aie a 
Bho ee Se Te a a is At ote Fe og ape, ea ame ee “a 
4 i eee ee PL a iy SeaMe Mamie o7 eee SENTO peter eather : ; 
q } {ASE SO, Saas 1 Aen le me Rare “fh oe “hea ui ie ; Pai ce 3 
i + 2h erie mc Ne ater” < Bee AG: Sie, etc, a a SSS Ree i ee | Ui Suga: ome gan ; 
a 1 eee! a el aa 7 ee tee The ele wn Rng oy pee) 5 4 sn eg 2 Oe Sa ee eS 
; apd 4 ON GOSS ag aaa i 2 Snir ale 8 CAT F i i 7 e t ‘ hod ‘ a 
* Ur a een ree ns a Fe eg A fa bs ar 4 a CR i 1 
saa os ae is i ae ey | aes Snub fi 
. Se ~ eee «ies sine Gam aR Se) ic) el oat a age ' 
SS ae ee f | a ey By aaa fic ee oe poee pee ie te : S ve Oaiibaaes 
2) ee. eo ee: os ae mae? Cae ye ge > ee omg 
xe W apeege ee wine ee ee gas Sees oe Sly GE 4 Se (ees ee sei 
—_— ba ae Pa Oy Se ag . ae a Ut eee 3 4 SC hee j i Cay oh 
— SG Me As, Bee Naam ot ae ram ape Ee 2 oi 
; i Fs ey | iiipet ea , ee eae aie, a age) oR peep cae} Baia, Ar 
e i Ue ‘ eat Uae) Same, aaa ame ee eerie 
cua: SAR aa SSA Sp ages i 7 REE Nise. 5 Soames: (Seema eateries). *, Re ee 3 pet. hag “ 
a a Gets. eae ae ee ea ie oe Sas 
a aR ht (ot al Re aie gemigamig coy ts ame pian ahh RS hua ay oa Egat: 
a SABRE A GE? otha Ie x i pean a 04) oe aa einem he aay ee ee es ‘= ‘ ? 
4 altiese oe" Peay i EF mS ener el eee ae pine te 7s ers ; ‘ 
by ‘ , EM eh Se CN cea Ves a eae eo heme | 2S 0 a Bre eat 
BE ein Cees ae - Ria: cy S| sy ea ieee ee a 
; Raa eS eae ‘ J, (me COS, a Peet. Sate a Pe 
a ee 2 Bee sc. ah eee pit)! Raa es en es Ht ; ; 
Be ihe, - La “a Be Ao sd ine ee een hater ec ee Side : j oe. 
i oe ee een : aS al og chy oie ARM J aa ; f - 
Ww bet gra (eer 4 Pah ge aa i aL eal tae =, ee ise pase mare z ¥ 
es ok. eee ; ~ Teo ee Sere eee oe hs he ie = , 
ales Bes. Pe 3 i peerage fin, Ti ee aa ee Wr 4 , 
sal pee Sage ee Shoo oS ea einem fa tee acest Si epee j 
ae. ee Pe Pa emt tg) Ae Bilt 
Mee igre: >: ee oo eS ARAM rt Ss tah ena UNA Ge sae ‘ 
3 eee | eel é OS ee Ga a atic AE CTE Se ig ee eee a ; y 
: are 1, SAR ei Soa ees, =. 2h ea eee be eee Sl) es a cae a 
eae eae 2 rey i r ae | ee atltape hot: LF Oe my rn eet ie. i 
(NERA Sane ek Ss ee pee re ee Repare ene S25 nt ga : ee ‘i oenee Wy | 
Pat: «ota hg Rene” Sahm ek Bay OS aoe ea Pega oe , aie ‘ 
& a os ee oa iia RE nee. = capa ae = 2 Bae gaey os) een | el telah ae ; i 
Be ate oe Eee eee ohare ime 30 Br an emer é bie i 
si) <1 Ra © eR Pepe gs Dee. 2 /eaEno Ss! tae ao nati Pee A if : 
‘ a ae ca Phas Meer hoc Pe Soe Rigem Thee) nts ener s ¢ SAGs : 1't 
! Se a da her oy ee eo ee SN peas oP eee Pray t ¢ gee a b 41 
Me Ge eee ¢ o> Ce ee ee Peet. ue | 
r See, ieee een). ti >, RRR © 9 a as. Nee: SaaS r Peeyin a ‘ a : 
: ae >. eng naa ail J ee a: oS ame le Sale Se eg " Fe Sh on 
a 5 Ee 8, ins 2 Sp AMR a ae <a ae soe as = N ‘ pop : 
ee ey a : Cees 5. Pamte eb po ee pee * a 
4 Py ene peter een ae : > pi i” os cana oo Ae eR ee es) elieicg : } 
ee PF = ec . SMe aet iis ir ea ing A eee RATE ©; iin ee 
a Sue) GEM Th aS Saran ae pri 5 & Yee ; oe 
i ae ee aes ene ¢ |. Alo Ni aemaa as Fe ae - «ete : ate TAR 
; Goo “airy vegas 5 INS ali ol. le aban “Sa ieenk ut: eae on See Rae “ 
‘ Se ae ay Wieder: Bre a essay Bese MAINE Sp a Se te Peay ah baeek ¢ ae Ee < aT 
Y ee jay ae Pes epee x Ae ne ery ee tly a ey ‘i \ a + cs ‘ 
ee eee a ee Beri cc ae ice) ere ee. eye a 5 be 
eee te ae ae ; Be: Se ee kas 8 Dp % ot = ieee ok rat mee a ‘ m2) 
a ; TE Cae Eats Bo ho) ee 7... 7a eas ne a ia . % : : 
fi ee ee oe CHR ara ions Sp th «a name Mil ea aaa is a } Re bt : 
A, a) ol BPS That = | ee teens eee) hr. aeegime w a shee i 
re a ee ec ee oe Behar Bile ihe bi) Sas a ad " ake, ‘ < ee 3 ‘ 
; sas Ae ae Pa me Se See eee ee HUME? = ales = he oa “a Reger id : a _ ‘i 
; _, Sees tty eee oUF eee eee Ne i By : ‘ % 
3 oS eae oo ede Ae ee aah ote eee SYMONS tan Se hal or ses Alot oe cs. Sie ay 2 4 2 - 
Be ese) eS lye % SSD tees Pas ae ae a eet fe i ae = 
: « ae Sie he. A ae 3 ays, ae ioral Rees er erage: aT 9, Sa a : . ; 
er cy ror eee 7 . eh iors: ie. (eae eee ln Aare i) Rai (+ ean Mi f i Z 
14 Bog) ior» eee re = ania renal aires ga ae ee rhe ee : e oe 
be | NARI i aa td SE i 1 De 5 Pee ta tet De ama eat ‘ ed : eet Tee - 
- eee tn Sy sy ee Ki ch eben i eee pa naa ee oe sf eet ’ ae “4 
aioe ey 5 2S Se mock Peay sige Notre Se , a a as s pry SB A 
| Sue eee “7 Oo, a es Sa es SORE t ie) a AMIE 8! ate ae ee ote ? + 
‘ Rd Set 3h). ; go ee eg gene she eee ee “a io a Se i % i ‘ 
bec Wen he Ba eee oa a Re Rehr t matty ees Na, ae Be Se Le : . 
. eee ee ai 24, ee oth i ae ae VRE aNS he Sh Re is) oy ens Bae Bey. od ie i 
s Eee ae Berosls 3)  ae Bee fee es sees opments oR cies: (ie. ; : 
Raa oe PGi Lee Le Sei, vee pe aa as iMiae we eee ae on a = : 
He ee ako raees sa em se, 9 sige Sele nL Wes, lene eee Tay : 5, : 
iL F pei chet ea ae a Baca, ER ua aa ees sc) aie Re ; : ee : 
tae a “aR 62° aS au Si ar eg te ah ao Be ea : Mies . : 
F a URE chs Boers eS Bilas ce" MIO idaho hey ecm Ba ae UE ‘ ; F : - : 
iB 3 “ae joel tla Sha aaa Bhi a le ae eae baht Por! : : 
x r cee enaan ier ear ia ‘eines ete AS Se at) San a : 
; ey ibe, on ih a J eee 2 a ag Gok amas he ‘ » : * 
b PR iS) OR ld Ee eee et CESS ae eae ee i) > Ree ere a ay ee Cre a i 
© Matec ieee ty ae nF bed sd ©) eee ee) “oa ae ke (eae a tec aaah 2 © : 
r ; piety Bes: hese ee Pats ast = ea ‘a ee sci teed ap ; a a eg s 
er eh ea fees, petit aye i sai Ci ae Bice 4. Nap cata heh ee Ge pean eae - 
' pee sia Sheth Sa)” ere a a en pithe eam Ne 8 aes om Ua leah nee a ced : 7 ae 
a te ; £ ae SBS P05 aI rl gar eae MMI: aia emits: - pene atlgital aN 3 ei ; 
. amin), j tae as ‘ bee's th Mae rae nee i Tapiliemaie es Po 1) LP Noor Sal eae eae ‘ ~ 
f Sm ic Mads a ee i Se ee ee a ae et tee ae, ks , : 
q Pein aire eck NE Pid Page giaad ) SeERey schete io Rem OS SR NS te Loeb ie Pt), tek des Ca tes f 7 2 
7 dy «Fie et : stele NRO ilar ater ean Oo Ey aes ober al rs BF =4 
page ak at Fae 2, CESRITAe EY cial erie aa i ay ik pee ae E a er sabes 2 
f By irda ey eee ese eye oe ae. eo eae Dare eee mA ft aia bs 2. i : 
j De Ge wie Pus. 9. Be tetrabhas | “Sr Bee a ae RRM oe bag lin) DN epee ys PL j oa 
a ees ae er ae Pere aro ety aie es alibi oe: Ree eer, 
4 (Senn Pari aS a eat re (;, 2a ie ee : BOE: feaee 7 a x > 44 et si eat 
q 7 Aipanee es ta RE 9" + eS eee ee nite amc - ; Ne i + 
iy a SC SI noe | ae a Pee bes ap | aye teak etd rome : 
Se core |: ae ves A ee ee ae hae Sy 
4 oes ep Bice Re Bes se Ears ae ae ee 
Paty a eg co ae Seay eat eae ae ee a Borie: es. ar ie ae ; 
i Reeve aR SS oy A = aR a ee | toca or) 4 Vreara cence ys Boys. 4 ae i 
. i, Reale i oem: a a a Oh 1 dpe te ; : 
ee ae oo ee eer rr See a a ‘ ae? et eee 
: ee Rae ee aks 2 ey so PA, «rei pe i oY SPOR ae p “i toe Se ¢ 
Re ec ee cer en eae ee ia cae Wizarqae tr rae Fatt Ses a e 
ey oe 4 Pe eee ee nS eel anes eae ater BS Fire : oy 
1 ae rr CRIN SNCS ea aap ea ae i Reet ong es q picsmeey ha. | Lee altar ae by ee, * 
: bk ee ee ° UE) Aes oly area let a vs rene.) | bie ei pune dN rok : > 
jot pee be H GN aR De Sotiris Le Syl i) Tg ea ss a Whe dts y . = , iS 
Eg ea Agent gare cee. 7 oe ea a a ea Pm ae ua, eum te = a ee : ‘ 
sD ace Fe are ee ae =. ieee yes 2) See toy 2 bs Ra ae a E r 
18S aN ee ate ae : aaa i Tee es ee bar praetor : on: i 
Pe AN kee 4 0 BS ela : eae viii a ae “i ; aif Ps 
ae: ee aes. 5 pea 1 ARs Nas BASE Te eS Sey” 4 P f 
oe os ae ee “oa a aaa ato ee F iat sy . 
" Bede oie Sy ee 5 Sl Bepts a ict = ee ieee | ek Te EE oN i | ‘ % r A i 
Papi = Pi he a ae es “alee eae ee eR ETS TS Bn . eae 
Se Ones. a eae = ne z Mey es Bees abi wee oo aie mee Pht 7) r : ant 
Sea eeE PIAS ae, here | re Pat eet eh Sr es fa 
0s Gj Crt mea ge a One ia ie ee ergs Wei a Ye i a ‘ ros i ~ 
= aif ACR ar Herel gos ern 2 SLs ia eae ie Site 2 Be ee ie ‘a 
<— @ es a ae") tae a F sa PN ae 3 e J ’ oe eyes ‘ 
P Faiberabiie ys ct}, 21 recat d Bey te 5 Bilas heed ae West cd ‘ “ nies j 
Of Bote 5 oo ee ep ae es aca ede ieee lie eee eee ae ea Bae, =) =, : 
= ~ igi Ue amir eee eae “ies ie ai bg teeg S arnt al cea ve! 7 i ) ae ss tas “ : 
: =e ieee ia Sale Lila aie Sed 5 een gees. ‘aaa gas eee cite Bs aaa ieee : 
‘ ie tes ote 3 on , a eee 7 ee pa SOR An eee ae oe Spe ae a ; > > ee ss 4 r 
: a EIS ee: bene ep mens. Cie Bors ih aan + eee A gs ae 3 ¥ 
3 ee aes |) oaks, ae ae Ao) seh aoa Med iets Ae aa. 
; eer ee Lo ic a Se a ~ Aletha 32), By Edel 5 Rp ater Men : Forts ¥ 
gy - li. i oe) | a 1: hE Teme tee et eae ae Pi nee: > ee Sa ea i f so erie ates ke earn € 
Pet a” a aor: a ? ‘eae Sian aoe ee as oe a ee ee ee he s oF . ty th Bes Sa * f 7 2 
ee eee, “Aa RL 7 Taga a ieee tesa ea Ui eceagtag es) ce a ei es ae Bee ora . . MaDe.) Son es k " Th 
a ay Se VSS ae es Bea es bee ae QW i a RT i nae reer iet wAee lange =m, As, iS : 7 
" ‘ay ae ae ae a a eect ae peveay yerenees (3) ie be ee (att ne ee a alas’ < ie Paves; , 
ae SS oo) ie ie ane Pons paieto dy ei CAs ee pe paket teat eS ‘ae TE Oe tie Meer So 
; Bec: Sa Be Sens es oN ET ee as ey Breotes:  aee recclieal Sd IORy ey 2 ; 
re : a Shen ane Ae SEE. - RAO rer ea ey meee 2 iy ‘ ; : 
>. i a eee rear Be a) tag RS oie Roe 1 p ; a ; : ; 
E ae fi O- : aed Bg riel vs HE RR Tar or eee gaol anette Se we beg : ; = ; 
\ es a ct aa ed as ih Rie Baia ss ay Lo ae al a Ree." Bei. ete yee 
Ber ae ae 7 ii Se ike s wing | eee yh c8 eee ee heey ie Ae eu e 
4 Se aie ; el. Reals rater oa Bt calemtes ne a is BE ge tak) 2g Bars Bh Bei 3 " 
“jae a. ae. oe ee a a et erie She Bhai ol i co: eae Be ee a, ye lees Sauut 
x a Se E 2 ae Mea ese pei Se ks ae iy ee 5 as a S| eee pees ; eo 
. i. Shue: ee: eae, Eas é shea anh HEE ES BE ea pila oa maya 2 as ae i‘ ee : w £7 ' “i : 
ee aa ye ae mt Cie a acl 6 to ae ey et an Tee a ee ene Leh ee | oa ae f ; < 
: pee de OC. ae ee =a Rosah Seepage eee pa, so SER am ot ‘ : 
a eee ae. By 2S > a ial tsa) anaaey | sm eae a Ra te aa - : 
i ee ED PRR aa Rey cea: 4 <a eae} en aE oe 2 daa ane ees 3 rN ‘ ae 2 3 
ae We oem ES ol ehh y coe aidan =: eS: le ee ies ie a ane ee i ‘ 
52 rammamleeaar ee me Be 2 Sees ode Pipag aes arte SN TR ANE a ie ries pen OSes ere eae He es, } : : 
=k) eae ees ero.‘ eee Pe oe iy | See Bey + ts fd es Ce? Be ae Ds a ey ena ae Se ee Sal Bee Sp eh hag nee PA Ls 4 
ied Nee oH 1 ee ale eee > RE tage ceo 9 epee pee ae =a ; Le . se ‘ 
Cer aiens =! Ts ay ere aol lt a hig a eri te mee. ee eh “ip eee a <a SEES rw : ; 
Pee a ga oa eee “Wasa ma GR ces hen oe hae Bs 5 = Ah 2s iy pane : 
Poet. MR ese Se ete ; ee en wecaccmran agg 2 |. geemeeee a. J Bs : ea ] Ay. 
ute Te Oe ae oy en ei amie SD Oca Soe eee ee “Wee alae ‘ ey a Peale bal> aerate note : : 
5G.) gph eps Se ae ie iy. ay SBhpe eee <. ab Maas Bh seh) Moe 4 . 
Ri | oe. i : ecm alin tts 
J. Se SF) ae d ee ge Sag . 4 4 ¥ 


ae ea a 


eee 
Sen 


BS en 


vuuaemes 


2! ae ee Le « 
Nat MMA coe epee 
“te pie at - Sih Kea age oe © a > wee is 
4 Pee aoe, See es Ei Te, | Pene At eo 
Robes io 0 Eas Hs core i the Ei, FP eemenee (ee 
a a . ae Og ee leis eee? oY, eee ee 4 
ge ae ea Soo ae eee Ee eee a Se 
Bi: ed oe ns = eh Sc) Ae ee ae ie a ear 
a he oS ae eee! Ses Se By ee ‘ieee a) ae > b 
ss i Fa Oat a ae “he Geet oR ee, a ay “ae Pe a Som ae. Some a 
Pee. oe og Ee ON aS Lah. om be “ae aa ea ae te a +. Re a 
oe. ae a ye nae Saas ee Bes 9m Bes BS iis i poner Os fc a Pies. ae he 
a a A ghee eee Sree Bi ae hs ae ere a See a . ge! eee aa alte : Sie (Tee Sieger te Par ak 
a a Ean. a4 aaa ae 2 pais eine bie cs = Bet. Gera ere ae Se Soe Reta TTL 
Res ae Se > aera es ere > ee = ae ete sade: a Se er Bir Sent oo rh. (Sa eed rir str 
es 7 ee eee. ae: “ag ; See Ki. ae ane cee: rats | i LPS r r e. Pads PS ele ae Bev: Ve rae see gi. 
Rees ia ae i -  e 2 co BNO GE eR oe ay She eee oe ers Armee... ed Re eile ey Me 
ry © Bee ee es i Jat “eke saa Se eS a ee et aed Bere ames ees, 2 ee ee. ig ci 
i ae et ee in oe re ee ‘i es fe eee rad cae a aS 2 Bee AIR oa PAT ay. OH 
7 ne |, as? F Riemer gs cre 7 AY) oa Demme t peter to? 6 xo Ds be rr eer ma et a Rear cs kan ee Bes) eee a es eae ey oN a eae “Pe Shee 
| Sa. eee PM ak PERG os teeta ge am Dae a er eee ae sin ee oe 
Rene 0 PSI eteg (a Pee ey or Sea Re emiericrie Mae eae Be | oh epee ly Paes ae Sea ae a 
Oe EAA Regt Ra aR ac ton, alk ee Se, he Berra) - og ee * « teqvtece aa prt * pb a ah eee ee pees 3! a Bec iseie Ree ee ees. 
ia oy ee Pate, capememey SS an espopea ea: i istic at Ae Sites =) > eee ane oe epee Bese at oa  o marta 8) ere 
gta there a8 Si, ee os) ee 1S Saree a Ae, a Bet a8 pape epg ome Es Seg impairs ties "a" Be) fi) aaa Siaeee egy RaW: oo un eel ay aes 
Ti et eats ee yt Yana Sith: tp aioe ie. (ee Meas Se SEG Shar ete Bd nee Aa 2 ghee leg a an. gee Sle RE eg Ta NOS eee. 
5 ae aes bey. 3 birt; ie eee i he ee Ra ae ace Sem. | eka oe 2 Atos CN A a ime Pot hee ee ra eee See a sh 
Roas.' a 3s ¥ aes # oY J an ee ein gna ht eee Po > | ae Boe ae as > nt eh a ay ae ¥i ete, Meee seh, Z > 
peg ee Bele RES Rey pee, ier flies" Seal Sree ee ee ree ihe ne sre ss eee Sige: 205 St aaa a _ 
i Sea SE wat Pe tas Ptr aN i Km orgie cee ges > Aan eters Dey aa ae eo te era oy Bins (ering tye ee ee ee. etc ae ee ae on 
Betas! 7" 3 - 7 eae i : Sater Date oS. coe Se at Gee pee) Ss toe apse sa tata eee ste (eas Sia a Be poe eaten eer. ic. mea a Tee Bo aed cE eR 
ee 4 ee wpe. SS (cult ae emilage: Rete a die ee pear: J. i PS Fas a ee pid ag Be eres y Be pees oy eS eee ae 
ay “5 ea ee rer 2 ele Be oy Pirdeshetec 0 pl ae Rien Se ae Cn gh pets eee SNR fe acai Bes Sis ee By. eee 
2 a pee Pe 2) See - : ages es > a ieee sha Nees a se Pa ee eT 3 1 Suey Steet 3 3 tn er Seay lip tp Babee, ¥* Pe po! ee Ss Sek Sates es! Sah 
Be Hh Peg) = ) Te ean eo. aie Be (ce eae ale Ae eee? Rs ay. Ba an ate Wie mM EY ur ae Sa: “Wieeege 
rake cae baer ea ae 2 ee ee eM A cra peas 5 pees Gi eae or ee, oS “amine. (eee ae pees: 
ee came VP ale ae is ep ee Se * ean > co, Seas Ree let Bt 4: Ve Ee Se Bee Sic at: ca oat Seeman Frege Cob! Le} # oo a FS 
ahs Se a eoa ay ate eee Soe a. eee 2 ae > See Ra age a ieee Both Hemet OE Bet wec't ens eee EMER gasket Pee es 
ae. ~ ae ee sia. 1Ns 0 tan ea oa EG Gee ~<a fee ae Rin eae ee or eo ORE uy Pays = 25 EF sy OO area (ors 2 aera eerie ~~ 
Dy. aie ote ee To tee Sea Sage eke a. ee cig ae aon sie a CES SOR eee ie Rs ie ae open ae ie | ae pe es piesa 2 
PDS Sy ieee Satya Mee! 7 weenie: Une ae EIR ie en ats alld PRES Seas ce iy ho ARs eis. Samana SL ae toa 
ae. See bie ace: oN ee he hoe eT aaa, oe J Pe Be 0 a : ° Sonate ees eR Git ae 9 ORES ee mae Loe Rae SSeS a ea Pa er, erase 
oie ad 2 PACER Art: ee pe tees oh ee Sear: Md) 3 tae aie eagles coe ae Finf ules Regents sw Rees ae eT ee een Sole iat Sena 
i 5 i > ae. Gre, | ea 3 Tes See Be ; A eye fe eae es Teg eae ssi ote eal De os ~ e oe eo bs eee cA oe eee 
ee eee eee Pec eae oo eae oa gare a Ah ats ee ee 4) pia ci ieias Rest ae oe eo? dices 2 dia Bie 
: eee are BES a pe RS sa Se aa as S Fi beat Ts 2 so ir ie he ager aah ARID Siege phi hd Be a ne Sar ee ie le : ae 2 eae 
a Rad Na pee ae Pee Pe Fe oa aa fee ace et SE pg. 5 SMe pots a ond: Sr; “ig ea Be ee ee 
oe ee ah ces VE Pees ce. oa ae mre a ee: eer. eee Ss + : Barer (> cr Wyle ee io aS ey Sea é ED See a aie See Pee te: = 
S a oe ee gt ey “hay Sele ee 2a Sa E Be ee fester ay Cg he oi) ee ae agin chs se ae 
a ee ‘SS ae gett sumer’ > ei. a eed eet +e te ‘aie oie Res ae pat Ee seen - Sy vm ya aa he a 
2% ae eo USI oka RL er eames = jee Yee _ aes sO) 4 poeta 7 eee aa ae eae a Sa 
i SS ye 1, ae EE ees aay poe See ye anwar! atte = eS Sa ae s ef Se get ae eee ie Gg te oes Bey eat pas a 
oe ee ee eee Getter aS a eae et + a iam ar yh oss | ie 5 Ph ee Bes Hh lela aera RE Meat Se ey = Sees Same a ay 
o-—, sake Wey 3.) *e-ol' Va Sa ga ae. << ene Be gas ecb merece. sc lo . a _ Gee aes 7S eee SS a arene at oe 
eS eames Phe a ee eee see es 7 eG 1p eae _ Eee x Ji NR Be a = ae el 
ae a See co iv <a a (ames amie se * eee Tee ee a ei. Joba arate heey ante FA eee 5 il abe anne hao ae 
1) Seam _Sohigaeeee aE < le SS . eo eae Rois 8 Leet Wie boots ev le ee SSK ae le ad a trae Oa oe rE iT se aoe ae eine =a 
i. Sam ei, Se PAE it Se ee a tan. a sae e: 2 Seemed ~ = - eee a ae So eae Spee GE te, SEs Be al gees ; ee Ree 
ee Ba > Si te pan ay in ae Et py See aes See oe, a a ee! ols timing. 8G t ym Te Sees C0. ain! 
ao alee: pt Lea Memeo Sta a ae RSs Brae ss oe peg ha ei. ee NG Si SU ecm react MMe sh beens ss ca ee a 
ie 5 ee 5. Gama oe a Coane! Te AE aon ce ee ~ oy ae FH” COAL EA, Tle peepee * Se, aaa BS ae Fan Tee al alae a a Saas Serle pars. re — 
See: one Ret > Oat ee eo a ae So See ape: igo Dees ge al 59 a se a iQ. a ae ie dial Ege co.” Taos 
ie Beer ae picts o Re gales hy Boe See cad eee, ‘2 | pak gee ph 22 ae Saat S eae 2c Le ae Seine aa of Oe Cte yas ae Sak 
os: ae se tos) eae Cena ae Se es eee pe eae SP a ec pepe Selah ve ee 6 a Tl 
et 5h eae Wee ~ ees ed Seen Genes = gS “ete. e- ape CMS Reco | he Re See eeee eS Bet afer eet eres tes ee a aes ae ee ae 
a LY Salar) aS ae yer ee TR page Tey ee Etaie Ra Be ee Sie eae ie | ahaa Ta re See se ees: «Tied 
ee (gi Caiear =e RE Sey [Riera Rares Pe Foi. | ae . Uy era Peg: aes eas eae i Taig beer tine 5 ayo S batidbe > ike smc br ye pu 
_ eae ee Ba eee Pee a eee POSS Ie 22s rl Pye tae eae cea eh aoe; SBS a eee a Tess Pre ee “oy Tiles Pan ies 
eo ree es ee 2 Oe Bee Seay: oo an pee Cet eas es eee =. Meera seg is sot Wri wan. «aan pe ae 
Ven eee Bee eee ef os LS Eee. omen i> 3 Be a Fil Sra es eerie liso aa ae aS ete ea ae Feiner Tansee ue ie? 0 
<a i ee See St ypeperete es) Sarees se SR -~ —a i ae ile Pee oe Ae LEAES nse ae ae chats °C 
ee 5 Feo ae er aD Sane Pia Visca Je! tee PS ke oP ti Mora neal ES ‘2 lt vai — ae ht el MEd eet WE es 82: As a ae eR ‘ 
ee > pele ot | ee pe ee fee. me A eRe EG tie ion aaa fy aa eee oe Ex 
5 1 ok a et a eae oo ES ne at one ea pear A Me oy ee ee Aa oot) CV ASSES tela as testes eoeea on Sime 2 Se RRR 
Ce A a | RS oa ° ees 1 eee ae oy Sy Tesh gs v San ne a SCS ae or eae ee Sot iy lh watery Depts oe amen S  aaae ne. 
=. ecm. re se epee io 8 ve ee ee Sve bmse! waters Dy se fare: | Seema ae: ee ark ae ae epee staat eS eee «eae, ay eee . at 
Lays.) 1 oe eerie Aor tis ee OS RUN Sioa = Teen ee Lan aha is eee E: . Paaereneect et Been ey Ae a Rte seen tae ee. hae eh 
, cere ae ees S Agate Be aS es See ee ake ee 2 RTE R MRE, ‘ rae at J ae erage! sr Bit at sally Vat cok tah eae nasa Aas ce a 7 teas ie eee aie 
Me ahs ee eerie eC ys 7 SMe Sse Bel cea AS ya eta She a eo Ps a ae Sa Pee * Rae Wee em lds Ga are ol eee: oe * Sa 
oe eae ee 2 SERRE sO mae 2 > NO RERY ee eel Seana Be Rs eae a ple Bes aia tea ean nit steer. tee a ae aoe 
RoE Ran RE er ni" ea Spies) fo ons Saas cae ane era a Si a cae ee; nis Ss iar: ae See a > 
EP os oe aaa re ees ? epee et te io a Ree: a Fs Me Na ets ae 3 ye a ee CEU ager eae eas. 3, 5) reer Sk es: Peewee of 
ee Bee os ee MS ere rere 3 |) ae a. eee Mee es San ee a Ja) SR euea Pony 2 aes eae wh a 
OS Ree ene ss ailments eae Pee: ae 3 Sas of Nera hat er ea pues tc ogre igh Teey it ae 3: ane ny tink = 
race) Seiie, e, es eae: eh ee ect Le iacige nns S, g ye as so ies a aay * iS eee Beh inh eee te pe Spaaiaie i aac eer ae 
pape ae 2 se 2a ee ee “eerie paper hatee tacts Ses Sees gee pe Bertie sis rs i oS eae tee ea ite | NE: eae Ae) ae 
ee a er oy eee ~ ae i. (gleam Pe eee SoU bier Sc area i Sone Bikinis 7) tee ci bam Bees! aid oes a See geen. aes nha . 
eee = 42-1 rs es pee > oa ee Fahy we an aa $e ks a Mau ae 2 at . Ra aes pie Se Riera. ee > apie. |. 
ae ta (teen ahs ae eee a eee Bee Sie eae 1 ene i. aaa 3a tet oe, nee air a aes” Saas Jie tem 
ess er ee aes ee | ae Se ee Se | ee. Pt eee a * Ee ayo ia ee. ae on Se eee o 
A eh ed So ee ae fi age. «ema Bi ae ame ba: Shame a R..  laemmes Be Yate Same eae Re Rae See 
Tie pate vin. Shela 5 oe a eae ok. ee ee oe eee 5 ao & ae itt ee eA: | Sin = ta eg aa mek Boi chat eae 
ee eae ate aa ae eet ee. | eereniey Oo i ai amie areartatts tee ay ~ Tae Se gee hs Pee sy NR IMD eres ea = 
etme. ie So atm US Same: a ie giana ay per ook teen” ee be Spee feline ee b> tama i eee a SD aces a 
Beas, ie, Sea Gee eee Ss. aad ape ta ae tamer ies Pi. =e eee oe id oe Gee Petes, - a Sines ot, Ae, arg eee ie 
Bee ee pes ee : Saea aga asses. al eae oe ae pe hee Sa ie gas Ce <a. eee aher |:  eaee e Beak cia tee resean a 
ithe gt i en a peng eee - oe an eae al eae es pr vr aan > See ae Eas Sera r + 4 a: eee * Pepea ame” ere Biri Pas hee x 
ii Soule Tee 2 eg desc et eee ae era TALS  aaraesss Ser aie es ee eee i! EE = ae Wie Sy a ee 
Metin so a ae ne Hae eee. eee. & arte = vee igi Sen Aha Seer Bi RE on Sagar emi OOS Se Bah: OME ee 
PMNS (ume tionem 0 oe. ee “Samm ge : ora Beene eg Coy | samen: cr, aa Rs) Mein et Rr + * a ees” os 5 SM Rip 5 eal > 
1S Sealer = Saari ieee See eae fs genes. |. > SSA - 2a Br, Meme eg Oe eal ees Ue - "7 ce eee Bc ameaeie  * are a <i 
a a ee ae a eS Vee pie pms ao ae Mg CARE Se ie gt ee eee a ieee ee: See Ss = 
ce as ei ares pl ea we) ea TSS + Fane. + a Pe ae pe ee ig ik ae es Tee ve siete ee opm SS 
es oaeaiimiaye Oita 2s are. ES Dieengee -.,> Same So ee ae 2: Sas aN. eh yee. aeeeer ee ic | Met Ss, fo.) a 
ee ae Mae oh ae a eae ae ae oe Bt. + oe ane ered 20 SS eee ue eee a 
oi eh eat | ate eae 2 Se ame ee et Se ae a Tan ea . . eee 6 bea a ae Ys cy ae = geeaiers 7 +e 
“J Saati, 2 ame: CE aan ee oe ee ee: a ae ee ee SOG es a2 5 hea ie pees Sees ee 5 a as 
s oe ee Pie Dies af oe ghee a ee aa oS | Ss oO ee Bl, ie She a a. PL Gp Se ype ated Ngee yf Te ie Pate Ves cae eins) Opie a ag ea Shae tae 6 ST af ay 
elie ig! Gees tae siete 3) ; eee eee Poe ae eee i eh ; : ae: ogee 5 es Ve Arce ple eye cen) | |, oe chee Sf: ee i; 
a in, eo ae BS fe DE = la Speamag eas ens oe amen MP eRe a : Sas ieee ee ae eee a eet Pe 
Oca eee Vea ee aes ale = age eae ae ‘a Sepa Sear ee ea See 2 eR - Beoeregn rs Snes enc. pee co eee oH A 
: noth aa itn ak rae On if (aa Pos eae on eae ae. Se igh pee es ae Vga ait aaeta tees ee a st 
: r +) ae ee 8 ER pate ee ee | eo eS ae Me Paes. 3 a Sees ee. a ee 7 BP ats 037 En 7 ea eee oc a an | 
par Seartier ee ees oe ane ants Pree ane eae Be sateen Pee |= eo | Ngai oe eae « asihe eee ore, * (or i a eer Cae Seach een ~ 
ee OS Loh eae ee 2 cede ee re ae Poe. 3 a ae ti ae | 
+ GD Ss: cae Sener - “ie ee 2) i ee Bas ae 24S i ee eam oS gl cae Resp ne Shs 2h iy ibe i ee. hae 
pots 44 ee ie 1 2 Re rae, 2 Oe Vie ae Oe ae a Nea arena cae OSS | ee os ee Bt C 
een) gel: mb hea yar hg? ean Tc Ls Se erie ae ess oe Pee Sine SPA a a es Ei: ea ms 
Ree el eae ea es) nee, 8S Baineaees sa Gey sie Bieta Seine a a ae en ae 
| Se: eens. a Ro Fear ger at , a 3 ae Bb a aie Wa «5 ieee sees hae ie Bo eee. Tee eet 
SES eee. ee eS ee pe 3 oy oe ites ee a. 5 aay ee = -) ae aR eae eet tote SERS 1 ERS Rs OG) ies ge ee ee, ee 2 aes V 
aT a, sa ij Stee ree et Le epee, ei oe “5 ae RS i hi Tae ee ee pee aR a Sa Sth eres ease ce co ae oe é 2 ae: 
mg. Ls: = eee Bo 1 eres See aaa ae Sas lla Bl ag ee ge Ne ag Dat eee ee PES i RS ae Oe Sao wt, , see. ee feet ta eg a 
a prates..'* een: aS ae yh Bich oc: uaercte, 5. of Mie ieee is py tr ea eae. 1 aah ee eS sg eS pen Raeee pee ¢ CIR oe ee Capseee 8 
eS Pree, aaige i ae Bry a Sete ee omen rar Secrmen tT Ry On ee 2 eae > skye Se hasan Pit: Aegis geht Utena ocemaeae F< 5 =" 7 ae Bice. ai en het 
TS fsa RSet cay cle?) teat ie ea eae > “3 Sel aries a ee kM i preg ie Cae Seay meen ats xin ae ates Be Sa ety i ape eel meer J) 4 nes teat tester es: 
Beiter: eae ioe cae, ne wie Tis ea ils See a 2 rr Cease en. em ar ey.) cade pie Be Sei ae See | E 
it 2 eae reat Bo) 1 eget ke Baad ds See ee ee eet ae Ry Cl. Ea en erage Be is deca 2 pees harass Sl Se 
TRE OS eet See Se j ke REE ge Sie: Rigel a eae 5 eae. a Be a ‘igighin 7 as ce MS Oe ch bak eee has 2c ae See ls Bete 
. ge tee Biever f- oe et) ea as aa Beer. a Beer a Ae Ee es Se a) 2 Rs pe, a: ae: eee, Seeman ats Bt ee nae pe aed ey E 
iets Wa eee tts | eas Cire peace erat Ra Yom a, Sear Oy Sees ees eo i Oe ee. Ap Aue. EE A) ee eae ape eee SRE ph ircc oat rae i: 
ps? atone = a pike ae leans refs Bee ns he et ae phar an SS eee pene an Sas eae ak BO ae ae TE aaa ha a ets, fF 
aR cen 2 ie aerate eer (ct Ree ts Hy ai 3s, tT ae eo ee ite re past DE Bet Sea ss, Ses aes Bee) > op See ae er es, ee 
Be es, eae bare: Sees epi tee Be 5 ae -igieanaee Tos oe ee Py tale 7a oe See J a Bh cere ees Cah a C 
fe. of cee eR, ie spbces: ee a ees oy St oe a ee eek se hh al aati ed : RE. ee Geo Mee ig gh uo oS A 
Een. < ose Bm Wace kot: een same Cli es AS ee Mia Booey SRR SMCS aaa ras See es Boner 
ae Be > oa ae Sener ate ae <a: ee ae Cenacle fee eee as Re-<iteemee + Sees (are A ge ae Sai} F 
See ee oP ae Oe A a ee core iia: i Seles eth cs tk re poked ies OM: ae a dine CRRA nee aie ee i il a = 2 Gece 
ee aa SpE ee a peers Bae) care ees ‘Ce See po ee ger Saal ca See on ety ae sete ee ot eae mantis C35 o 
Seer) ame Bateine fics oo a re 7 eee Beh Re 4 ee SEIN ciel tea ae a aie hee setae oie ig cae ees 1 Saad * i eh a ba Sire 
Sa! meet eerie © a ae ei | 2. Bee eeu Son gee wa pag hee : : tite 4 Eo > isc emus SI Sey ees eee See 
a Sere ee oe a Bo ge: rat a cl De Sake See a seaman pa es lee entre <j NS oe, Oc. eae eens, tS ee fap oe } 
ot - ae re ake... 2. SUE Ree, ek pee i pe sa eg ile ee ee Lt Peels ey Diese aes il bs ae te se ent ne farsi “seg 
Ly + aimed a = yeas pave ee 2 ea ME hr S ae PF ee yn cama gia a eres atest IAS eae. Pets Ts Sas Stceacay ek Fe Pott rs 
meats on, le on i sae “Oieceetemmas id ere | Oe 6 hw a a eae Ae EES | ame ie ace Ges ea eee Ean 2 a ‘ ak ke pas ay ay ae 
eo: - ees 2 Sees) > ees aio), eee CM SNS Be ey anaes aii a Saami 8 2 oe ae | Saaeaea See: = ees es = 
m2 3: eae Bos: ec ae Ee Rs ee at : Sa ere a a ea th aia Sy ae aie ie Teer 3 Agee: by = 
i oe |.” Sanaa See eesin: Sema i pe Po SS bis Ai tak a ae Fix aie eae Sh ol epee Ge oY ieee Dees)! cy Megeee Met ee 
i ea ies Se Aon Sa ca pre | eee a Pep 2c eno eee S feo renee TERRE Na Sod eal Tas) CReaie so! Ines 
cee ee 2st 4 Faber <n : ie ——, Bee ei 2 eee : teers Pals aie hate Le Ea, tae Rn ee bef ie ema = IRIN Sioa tose Pag: Si ~ aeee picrat i ‘ ’ 
ah tee eee ee ae 7 > ee: i tae Se ea ea Satie ak ee . ree Pee rel sere Sod ee page capers obs oo Seen sl 
age 1 EB eSineN = T eee! ¢ exc eo ee ae 2 5 Sue ae ont PCAs wis ey! Are ee, phat teal = a Fee anes MEME 3 SSst3 eee Ge ‘ 
ws i ape a ue, nme 8 ‘ os | = Rae Ses pa 4 Pay pa rac ey Pe een ae ce eatin eee ar ee ce: eae as Woes eae ie nes set eae Seek ee, Ne 
eee man ae i Pe ee Saale amare aaa yategh Ei) peg mag ee a ne Mapes. ee Be ey itn ene tes op gels ons 
“ge 2a tay ye es Sos Pai xe a clea a Et. eee ek. aoe eee reetr he a ‘Se i se? er ya hea dame S TON, = ogee pared: Snes 
Me OE me, UE ert = ake ia ee be a Pein ote ing) ae a ae ss Bic ti ) ee ee acme Ye ake £2. & Sa Ne aes rae 
pe | Co oor ate” oS RR sip ct as Te Bt ug Seige reas Sie acca eR A te ay. papain 0) ee See Bh: oe. 0g. 9 ae 
OS ee aes say es Be a= Geo haee Ren cees 5 a OE Re ee vd inset ae oS Re pallet eae Ome” Ngee” Sa 
Ne 2S os (oe eS + Wp sy Secret > aseies Oa ete eee Gad Regi pre ir so oa ape Be ie a stat eae So ipiaallecn Rae 20) ea he ce ees: 
mess: ES So sone ae i Beet Sod Shey Rees Tt | ae sie a tayne oaa 0h ae Ear, ao 3. PE ager.” 5 See Eo atl Sa Ry at > 7 Gs gah 
eas ee Pees oS) ee Shes Rrra: Pane a ee Byes i a = Bias eee? Sag Pe aoe aN OSE Palau ees ate eos 
pee he a a TTB eg pesca: eS eee BASES 's ah ale 5 a eee Pe are e ot Sam bet 2) SUES Pewra meee Ra ee eee ss ee , 
pe a, 3 She, q pat Sete eet ~ ae iy 43 ATi Fag Ea eS Cs, 2 tea te jo ae: rl in ae BS oad ee es: anid Ro: Me Sh Siete. shy > * oe Se A, ae San = : 
ic re ane We | ea Bs ie Wie tes pc) alle Es ae py ee Beek a Ss Ge tee peeve) sae s, Meh tee eae: 
RCT Shy Dea eas She areal pe S| hei aoe wang at oy ee aasee mee aa Pat tie ; ch: etme se 3 eee ae et. 
ae aal 2 eee Nad ee aa Se ate as pon ae oe od Bear. eee SS, Sear 1 Ae ee a a er > seigeme ro” Get Te inn gt se = 
a RA i ype Osa See Se ee eae a a A auaieene a Li Mees ey ae A a a: 5 i! : Se >) ES oe i Me 3S he Sider?) 
<a FS NM Ege? es Sy oe Bhd 2 nyt 5 eegacs pre aleaty ep ptzomee wes PS ae J re sa bax top: ee ree SE ) e Coa! Ble Wimeugh.:” Raper Se < Ae Bin yor eee 
“aig eee. See Ries ete Pag: Nine r <oaiien! Sgeimmem Cis 8 7 n4 . ess ester peed SN aie ene Ro es eee “ee Ons 
ees Perec Lame. iis eee Se i : aes oe aie es See eke COR ee eae gta.) Sia Eos SS eee ae: meEe er as ee pera! 2 apes a ’ 
a ee. gern SEF oe 6 gee aca et es ae : 3a oe oe oa NS eee a Sn eee ae Rie miaeho ey veal hehe ‘So Rie ee ea is coer tae Poteau fa eres: 
Per 3 ey 1S eae SEE ee ao; a See pag st (cs aaa emia i 3% aga 2 og Alcoa > fee eae Lreaen eters As 
cc aie aed Sree gi 2 8 —— Mees od Ree ca. eo a a I A ae Ss |) 2 Ah RP i § ¢S ememee Ec ss 
5 fee SSSR Seton pacar Se a . ian hae ef ome ee ‘ei bac! Yo ae Fee <2: ee ae : ps ees he ero iF ee 
TRE pe ee ee ee age walt ja ada Pee amet is a a Bk sen. eo eel 2 Apes 7 ae * eageee = fe Bee ee Go ge eee re 
Pee, ee Seeige ee ah ee es ean it. See: ee es Tans ove ieee pea ee eee ere os) wee. ey 83 eee” 
pc 0 ee ae | Be. oo ee 7 ieten Ueni | ee Bea reek mee od ae nih 7 Re pee Same he Ree oe Bes os 
Peo eter. Sade ees - | ba ees Sees ine Ea Pet, Pe ay a eau oi: eee ay | SRNR ae ST ta ES eae 
SEIN get Bia or a ere are a ee: Se “Ri cata rar ite 4: "ee eg, a2 me foe Wine 2) ‘eo Sree i. 7 te aia Bo? Te > Behe 5, Dy Petal neh iSih- ey 5 Sa clots 
"y Taide oe “ 4 a a = es, te a ze Ese 8 eat oe ales Cm i a ee: 7 eae 4 ea eee a 7" a at 
GU eee tae es! tie... es, Bea eas * Ram ee eo <i a eeaN Fok, 2c prea Bee acces Meee. eee Oe ibaa ita Ea yr san 
Cs ere te |. aa \ ae = a Soe rah aes = Sees SSIS ak ee Jit ee me ee ot eee eee ae ave Se meme ee ys, 
aig ee eee es aes. eek Rs 2. > es 2S Ge eae ae aoe ae RS Sage ee Bas ne aa 7 Soe eae 
ie ea ins Ss ae ty eke cree’ Ra aceasta Bee 3°) oe) eae aa ae Wee poe am “Ea SRS ae | SEs oi Cigar seen une Seeman" 
3S OSS Aicemmeranes N= jae ° Oe ae 23 Oe Satine ae ae ieee st Ba <\c  Merarea Ey at es ee i Pea Bape 1 ae os iis 
eas Naan te Wee Moskos: (oe ea Ch ea = | Rs) pee ee ya “Sete See ee oe ee at ofebigeeen ey 
1a) ool RM ok. uti Pes aa tee eet. AT iy ake aie ogee Wee gh Bee toy one ene ae Bo 8 Bryies: Ls Georg oo ag 
ae per ee Sina em tee Mears ‘rryeoees Sf apm pie mean AS a goon oe ad cra feds Bere 4 aa ae ie aa pres Beet sg r= 
aaa eS: “Saget eta ca ye aa eee mes” aie, ee ieee, ie ogee oad Be at ee. fo Se eo ae ee es Ae AG 
Be | cca eee ciel | eee a ‘7 re mee ogee ee ages a nee: ee ee RSS 2 See aa ie 
Pe eae, Sen TOY reas ees ; ieee SS a eS Op aes eg Skee ee ap Tie CR eS 7 
Dee ee a: = vere aa Page ars ieee: ae Saas) i ae et aS oe BV Nt et), ae oe ee eee Danek c 
pee | a se Weibel > a Baee i s See Sere. he e one ee a agape = ee ae - es a ope fee Sa ci nn a eric. Sia s 
hale rc Bee get} tee Bates ao aes si eee a ce Re Sines ine a Ro oe ee os . eee. Se <a i>, eee ra es Pos Nol 
“28 a Perea a i Bee |i | a orem ee oe es ae POS) Seat, Sree: = ok enone a, eae Re tie sey 
ae t a Coe a ea Senge B=. 5. ahaa tierce: en a Hentoye cek Ne, eemeeea © ey aoe eS ee ee Ree an or toe 
os +See ra Be ee ; | ora Sahm Rae 5 CS har a Ty ep ae ahs Ae ae eo Sa ‘ei oe gies oe = ae SAP ee ee ” 
i ae oe a NS Sigma st aes oe Pei ele JO Ea ky er ; 5 ye a i Sacre 7s oe er Be Be Se ge a Se Soe Fe eo! aan 
: Peep gear! cs peas eee < aes. ae Cat pe oe, ne ee erp ie ee, ee Becca eee pets. eee marie Pag ae ed Fis i SE CCM 5 poe Cy 
at ae 4 ae OS ae ee ee EE ee ae a. 35, eae sat as “kare = Seah or, wae Baar “fear Pe es ee na pee eS Re cae 4) Te 
— LS ae area Soto dead aaa » ee ae Sb eames Vc” Sania OTS uae bee sed: Seapine (aaa A a’ oe ae a 7 ie ae |: yay en ee Sie 3 
cS | ON ee Te se Pe eae ce oS ae eagle i ee 2 ios as se ike ree: ue ae a | i Fe ae pie a eae 5 SE 4 
ae tigt g shes ee eee poe pi See i) eae See i pie, Sema ry os ses a eee SS ee eee Be eee fhe aes Oe 
Sepia oh he See ee oe pris ere chp SOS A ieee aad igs. i ie ed ok ES SiN a serene ee, ee Bt dS PRD 
Sa aes hae ea ee See i ce Seer. 5 emma eet art ee he : ee 5 | ea Pas x Reet irs Sse > WM immear re eS eaten ee 
Spout ee ott + Bote ey ieee Ata A a eae eS et 2 ie “ERE ts A aaa SSE fi. eo ee Cae Se ate oa 4 eer a it, ee fy’ aa SEM E TY he ote ee eget eye, TOSS +e ie ae 
i cats ai hee ne . eee ae erg 7a ree. esti  . > ee one aoe * Pe 2 oath ats ea Seer tte Et. Si a | aa I S$ ot ere: | (ae Sia astames ke 
So eee | woke Sor Sete e ae a eye ae Ss ‘ees hea Oo ede rs SEE Reales to ee See get pee se [See Ie Bp pn ge). salem: 
Sia eae rae i i <- eee at ee RO Gyo 2 Cit) aa SO are a igi. VION = 2 ees gee aa eae Ss . 2 
Re rc PU eo 2: ere eee Meee ain; ine eae yet BS Ae RE SS ayes Mera a gaia Be 9 ee ea - 
+ DE Seg 3) ae “hag eee iene: os ie aes! Soe et at is) pare; oa Bree) acd eee cae: ees oH 
a ad Sees oe Pir ya ee eee ae (ae sare pier re ee ae ae: See unsgige 
gh ee eae <3 ts ES Se a ae TE Lee 1 de ae ee Hew Saar ay peta > | Bee A ‘3 a ae 
aS) ee Bie eget ey: ES Oe eae < ee Re SN a Lie ead z en eo. SITE: os iad tae ara Ea ey ae coe 
Ee ae Ba i er x i > pa Mec Be). 3 ae: pesmestsel oF ak sai road: ee yc opal aA . pe rel eee Ee, Pyare ta ae i. ae 
Spgs eee ies) os rare? a.) {eg oe: Ceires tna poe ws es ey fe " ia pis eS ae i, SEDs 53 eae: a 
Ba eet. ~ Aare Soe: ia ore SE ore Phe a ae en a au Bsa eet ir emer oe eee ee 
Be tS age ey ee on eee coe er BBS | ee geh eal eo SUE Sas eae Ae ibs sea A ER oo aa Bese srigetenan, Ss ‘yy 
Reenig. | nN 12) haem cet ere ae a een et a) feeneers cite i Aaa es Ange a ak 3 Panty Ae Ny mes SM is 
Cate See i ae BR PA re ooh aS eae Nei Aa tee ve ers eerie eS FS eae ome (e Ta Rees et eee lie! 
eae ates. eee a Pee es ar ce PER aoe ees i: coals Bs Seem eke tC ail eae Rae an ee: wae Se eae es. x ee vier a tenes 
a= tee Bs Bee “Wag Ts os palmer eee fot aa ee suis. Sy aaa ete Panay vane bat Rees, 2g Ne Sls Sha ae Aa ree Bah, eet 
SOIREE ee RR SRR >. Seale ci} Wappen ee ages PRS ESE das ta ae a Trae ek Pe aes 7 a ec a: 
: Poa he ae og 2 a Sea Pe), ee: Sos meas irae Baap ey os) hae Bee aye shee eae eae phe ig, koe a 
¥ yer ena Sage pe.) oe oe Baal) hk we ae he kale 5 Ie ae Ses io pee canis fe) cA aes ees iy lege (ae as Poe .Cieeaiee: a py fie 
; 53 ia we ee 4 x DG eee sree = Se: i es hit Seren a c ae ol diene ae a eg: + fae Aan i) 
Oak Soe Se ie ie SU ae a egeaeaies | £5 ie i Sh Pee os al 2 Sea : ae ee iene 2 jl aaa oo Semis 3S. Se oe ae ae eee 
oe ee ae a ae [> on re tee sae orcs ay 3 <a Sai rie ty a Be (rea ah ioe is: Re Bik NEM A Eine eee ean 
es sa ee: aa ca oe | eight ei as oes le ane ae es +353 yokes Sh eee Boe rau Ac 
ip Saar oe ara (Sees | ae ey eleee aie a 7 ae go eal ae Fis 0, ee ey oo ie re pares Se pS 3 eee Bt ag 8 op es iy 
hag Tiwana es Bre See ai ee. ug Be te xsi ie Sea eee So Ae ON ees Bate i, SS eae ee Se ieee eee ree tee < 
Ries Ce Boles. cameeee ad : gS eae pena a Fete eee os a aeini iS Se ah Peaster mes: 8, teens | aye te ee iS 
ee he ig ee; aoe peak i i ig BPs t eres tei Rae Ren eee yt Miakeae= haga e Natl Jie - rake * ie) er ane ie een Sadek © "es 4 ES A aera i a aa 
> a Ac gas A Be a | RE RNR FER cece begs. ee ae as An oo ee hie Se Neg Cee: ae a ah TUB RU Let J, yee ¥ 
eee, ye E Be A ee “ee ee eee en ieee. fo area al ei eee ie te See? - aie See! Se eet 2: 
hea i SS eee: ee ee $i Bs Seay en Bina ag ca ak Segawess or, yap ae Beenie > a eat ieee Bae 2 mee Mien es 
eae a Sees aaa ARS a. aes, RNA yf ep al shee agg 2) poe Be aia as Pos hcl Metre tata Bs. ne ae ae 
leek aes e SOs) Saares ee Bat ‘i pote set is Caco.) ee SS |. ae oe ds me Bi 9 Oe eee ce 
ce he SE TR Se Cae ee eae tiene cea >t Cee hammer. ee Prue eS OS Sei Sil ae ae De, ae See Enh 
| aerate ¥ Pao WV : ae age: BS try eae ae 2 Siege: Va ot eg EL Sa a Ee pe ag CE ate Pr erin ih Soe sae aa ae eee 
Vib 0 Aaa see ae Se er 2 as co ia. ess eee eee ae EC Re eae 2, Ears eR 2) GAA enec Sota ; 
Pee ANT 7 oe <ee - ae eee | De _ let. 2 = aeons ete ans Ss Wage ee ee Shaky et Sopa san Oe ae etn ae pei ad i aa chee 3 
cipemag tae Sa Bb atx ee Re ee eVeedt ating curt, o* See Wed alto aan ge | nae a CR Ss mr ae ibtes se oe ace 
ne a hee Sk Bs) re “fe aed Ae Fe ene te es, a Sei Telnet bc ene SR og teh Sone : ISSO 5 SP eae gat £0 i ae ee A 
3 Naa Ms eee, een ae al Ba ic 7s aN a rot craps ae See ee mE. ah airs 2 Bs verter tat as) ane ey ae 
reese, 3 Fas SS Sa ae, ee ee pbs peewee eaareny a plmaia ereitte  ss 4 ns Se ge A ae Bh ShN tae ee fe gE 
peepee Sie ae oat “5 sae a ee oe yee > see Bis ean Nae 1 Oe ete Se Mis : a ed Ledges Rie os at Ree sea iS Per nh RIS gee ace es 
at peameawn taee Wits a a. ae Sa Sat eee e oe Mees S08 eee ee ae Pe inte Es oto tiie Sager. ee pues pont re 
eR Pera ey > ee aes os cpereures a & a > ae oS Sam Bcd EO meade ae Va en aS BF Sey) ella a as > Ue y : : am es 
Sq ee ere ca i yy + ae Br Sa ae teas pamermn2 t ACES Parsi sh rr chet aT a See Gn ea SRE. ama | a 
OF i, eS ae y te z Lali A ‘eq = Be “eer pie £ es ees oe ives oarp) eae oem So Re i ae sant, Be eo ee Be: a a Tress haley ow es ess +4 Beit 
beast =i Gane 2 See a ey. Se > es ee yaa me ate ae am sige’? me ere og RED eta oee ad ia." ee seine — i: 
i ar: : ae ae Bete Paes TS. ay re hee eo oe Tigh Pisa! io Y od ahs i Ee Nest ist ae ee: a oso 
a he acer a ' Bt 2 car 2 See a ed ee eps ike a PB GR eee i oo ae te Oe: an. or 
BS) a eae BG ia Bear b a et Be ih) i eae a a ete eat $ en «Sees 9) 5s: Gera a ae ae Pee Bey ee 
Th all Br or a “ oie ee ee ae Binet Tears Sto pata aa eee ie Bat TE: eae bs ee... 8 ae Soup aac. ee oe are er hee Ce 
po. eae See SiS cue | eeige ese eaea cae Sa beets! AS 2 OR + ay oe eae at. ae Sok) teers See | ae 
ae | ae = Os eel ae tee Sp ieeea aa mo (ieee Biss oe, Paes = ae Bee be et Sienna ame em Se ihe a 3 
week a ed ae ea SE OS. ele Leer sis ae ig: =  semeees “Serie Soames we fig TP wes ee aie pha 
ae pe . Sea Be. eet Be a Lo ee oe eee ae “ck ae 
he. i a ‘aie Sei - eee 9 ee a Sale: Vr ate bia! 2 SY | s. “> ae bee ae a Uke ietleceente ee a | a 
“a 7 Bees te aa Saale Fans we i: ea \ 3aeee  e ea Shae Cee aah ee ee BE eee a ee ame & Abs 
eo Re ces a - as faces. eect Pe ey + ae cee Bat: Ba | oe reer Mar “So SR ae ees apaaeer Ge. «Gea aee en me & Me 
“4 ae ‘eae Se > eee ae Vee ihe a - 3, Sabie ee rests Bek. s Sa s ete ~ Palade eee an iter Urs Seems. 1° aaa Se Ge 
es, cia) Bids ay ie aa ame So ona ae ee ae ae Pac: Bea ck i a eee SNE SURES mien Ft 
ee Sees oh eae re ee ee | Mees ciate Geran = ae Petts oy a ae ; oP ee rae pense Wy 
ae st 7 na ee ReKise site BREEN Meni vaeioe as a ee pcs "eee ai Gag eae eae. =< ceedeet rare 
seat i.) nee o> Be tt St eS in Loa 4, 3 > ne 2 bee x ce See ae Bo ak are, 3 
aon Wace cs ee eee: a am ang Beit are oy ala oh ie Sarees, + ce Se ah woe : : Tes no oe 3 eee > ca ls 
raves Biter dh ett ane eo ety Be eae ee Bee is + Be *. oa ire Tears Siete toes? ste Poe ie 2c em yt ate a 
Pee hi et ey ean a ee eeeeae aie iene ae; eee Be 7 fae + ae ies aie Uae ooo Ce Es eee a ae, Se ei 
PA ace 4 2 ork ee Se Ree eee Cees spree hes ere pe econo eg ORS Bs payee aed eee Nr hee RG a Bak = BE my be: 
fi RES 96g Fo a a ae "eer a essere ay yf at SE ONS are Bee aah ee a rea ie ae geome Seo ee ee Pe oe ee 
Boe. 2G sek ap ae apes em og Ss 2 Tein Coen Soa _, Sib ne aac i rn Oe - “T's RS Ste 2 ee ea foe Seah el ieee Re. eae Bie 
a Ce eee SE a egg soe ms _- She oe sof A. 3 ema ene te eon Saeeen EUs BON 
Gee a oS SE es. Se pe ee ae Beanie te Geert) Se SBT) 
Sr Ag) 2 So pe aaa (cre st Be eyray ea se oh eS Tle 3 eee 4s One i 
a a oe eee A ee ee Re 3 ee 
VR "tae Oe re eee EE epee © meeniees. 1 Peat = Gt ty bape, tii 
mot, Ft ee AE Pore ad 1 Bom ote ee ees 7 ree 
ee Ueen Tat, ° ch. aes PARENT! 
D> Met ocean ME tS i eae 


This Journal is owned, edited, and 
published monthly by the American 
Society of Agricultural Engineers. 


Editorial and advertising departments 
at the executive office of the Society, 
Saint Joseph, Michigan. Publication 
office at Benton Harbor, Michigan. 


RAYMOND OLNEY 
Editor 


RALPH A. PALMER 
Associate Editor 
(On leave with U. S. Army) 


OFFICERS AND COUNCIL 
OF THE A.S.A.E. 

A. W. TURNER 

H. B. WALKER 

Gro. W. KABLE 


President 
Past-President 
Past-President 


W. D. ELLIson Councilor 
F. C. FENTON . Councilor 
E. C. EASTER Councilor 
B. P. HEss Councilor 
C. E. FRUDDEN Councilor 
R. W. CARPENTER Councilor 


RAYMOND OLNEY, Secretary-Treasurer 


The A.S.A.E. is a member of 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


AupbIt BUREAU OF CIRCULATIONS 


ADVERTISING REPRESENTATIVES 


Chicago: Dwight H. EARLY 
100 North LaSalle St. 
Telephone: CENtral 2184 


New York: A. M. WiLLcox 
420 Lexington Ave. 
Tele: LEXington 2-4816 


SUBSCRIPTION PRICE: To non-members of 
the A.S.A.E., $3.00 a year in the U. S. 
and possessions and in Americo-Spanish 
countries, $3.50 a year in Canada, and 
$4.00 a year in all other countries; to 
A.S.A.E. members anywhere, $2.00 a 


year. Single copies (current), 30 cents 
each. 


Post OFFICE ENTRY: Entered as second- 
class matter, October 28, 1933, at the 
post office at Benton Harbor, Michigan, 
under the Act of August 24, 1912. Addi- 
tional entry at St. Joseph, Michigan. 
Acceptance for mailing at the special 
rate of postage provided for in Section 
1103, Act of October 3, 1917, authorized 
August 11, 1921. 


The American Society of Agricultural 
Engineers is not responsible for state- 
ments and opinions advanced in its 
meetings or printed in its publications; 
they represent the views of the indi- 
viduals to whom they are credited and 


are not binding on the Society as a 
whole. 


TITLE: The title AGRICULTURAL ENGI- 
NEERING is registered in the United 
States Patent Office. 


COPYRIGHT. Copyright, 1943, by the 


American Society of Agricultural Engi- 
neers. 


AGRICULTURAL ENGINEERING 


Established 1920 


CONTENTS FOR AUGUST 1943 


Vol. 24, No. 8 


EDITORIAL 


Bata RON Nacsa hee No J UR in nner ny ets. elt aie Bay 254 

NEw DEVELOPMENTS IN SUGAR BEET PRODUCTION .............. 255 
By Roy Bainer 

THE 1944 FARM MACHINERY PROGRAM ooooccoco--:sccssscssccsssseeessee 258 


By L. L. Needler 


A NATIONAL APPROACH TO FARM BUILDING PROBLEM6G...... 259 
By J. L. Strahan 


SMALL DEHYDRATORS FOR FARM HOME USE 
By Geo. W. Kable 


HOME DEHYDRATORS — HERE Topay! 
GONE TOMORROW ? 2.000 SOMO ER SE 265 


By Lawrence C. Porter 


WARTIME RURAL ELECTRIC SERVICE ooicccccsscccocssssscosssssssssssseesessssevveces 267 
By Roy E. Hayman 


THE PAINT SITUATION 268 


By Geo. H. Priest, Jr. 


Wastin faa Taser... 268 
By C. L. Hamilton 


EMERGENCY METHODS AND EQUIPMENT TO 
IABET "WARTEDER SHORTAGES otc ecneccnscssceeeeeee 269 


By R. D. Barden 


PREVENTING RUST IN FARM MACHINERY oceeecccccsccsccsscsscsccssccseeeeee 270 
By R. H. Wileman 


FARM STORAGE OF SOYBEANS 0oe..cccscccccoscssscssoccsescsssccsecsssssssssssssssssenscee 270 
By Deane G. Carter 


News SECTION 


s. Ir ae oe se “wae. i 2: a ee ee eee ec” ON Ss i ee pe ee ee et Ge: a 
Be Ae oe A Sem San hey: ba, [Ss rare ea tener i “4 ns ae eke 5 «iia metre Weal aes Ena S sl 
et ee a | ERs Oe oe er Se ee” Geet: eae : [ 4 
+ a eampiaag at Sas es) TRses Wehbe tice ci alam a a eeianee Ave 
= ee ae at Signe ees e. * Mp d a esr at ye laa ae - tee So SS ee rie ge 
ies | eee Pemeem OO  ee ioe i ee eee RS Ba: 
tie, Gen a! Be eerie eae, elie sae cea 5 eae ate ee ag es ; 
Come eS | de a Mes FAR gle ten ds? SUR SUG ti: ae ada : 7 
Ra(ics | jae? : 
SET NG Fa fe, . 
gl ho ce eae 
ee ae 
ee ee 
eo 
oe - er: e 
oe ee 
“Ua 
pice 
tly tS ea 
ee: oe 
Ree aagiat  - 
Bae eee. 
oa a 
ie ty. 
soi 5 2) 
ee 
i eines ot Me 
ss PR cm 
be. See 
a 
* “ i] + ty a eooeolelelelhl_e_eoeaeeeaa——————————S:”::°:"—R"0O0O*®$™@aOO@$@$aaaaBBS[EaaU 9S SI eee 
ee 2) | 
et: 
220, ee Pe 
a 
a re EM 
2 eee ae 
i: Sam Oe 
Seti, yaa oo ———_——_——_—_—SS | a ee ee ee) 
‘e <n 
a eae 
Papen 
oat we ey | 
AO Se 
a ee 
Ste ae 
hte heee rem 
pena 4 
Bee ba —<—<—€—€—&—_—[—[— ————[[L[—[[_[—[[—[=== ' 
eee 
| eee 
aga : 
fen £ aeaee | y 
ee a 
“og a e 
> ae ie ' 
So > 
Mee ae 
et i is 
Se eee 
oe is 
shy one 
2, ee 
ak a 
| Ngee 
eae : | : g 
cans: ia 
cia ! 
prea eee<- | i 
aS Ge ENA ge ere 
th eee a | . eons 263 
eG: 
a i 
Seah 429 er H 
Se me is | 
ee | ee 
a eae 
me 
Pare. ee 
tt ee 
. i |. 
Ne fem 
ik Wea) 
to Se ok ae 
ies ee 
+ ae 
{Sel 
te 
ee sea 
"i gaia 
eee | 
‘yeieean =—=—_—_—_===_=__ OSOSOSOEOEEEEE SS 
ote ‘ 
Ne ie aa | 
7 + = a 
Gua 
pea 
ed 
aaa 
Ton nema 
= ee | : 
mo, 2 ean 
ec 
ee 
ae 
oa 
a Fe caw 
ei Se 
a 
| ae 
Sa a 
SS Sate ee 
ks ees : 
~ SOW aan 
Bers sp: 
(oS eae ; : 
Ae pate E 
2 4 
iO pea ; 
Rete to, 
pas oan ; 
Pee tt ee a. 
A oo pies 
ai 
BM ae 
oe Po AGRICULTURAL ENGINEERING DIGEST o0.0..ccccccccsccceeceeeenee 276 
eet Sr ' 
:— ae ee 
‘<i: 
ee. Po 
Brecon: ae Me 
"a * hele a 
hak ee | 
yotge kan 
pli. ii 
ee Pinte ee - 
=a aes eee has or 
i BS ee ae = | 
ink ee ahs a a: 
Sot ee et eee 
oes Bee he 
eG a ee 
peetrmeas Fi: 
‘hehe Geese hes, 
A aaa eigag B 
et. hs Leas ° 
ae nc, As 
i i Fg 
< e : nes 
Be Bae ace ee 
Perrot) Sa : 
22 aie ae ‘. ihe “See eee ee se aa " i Spams an ec Reeth ye 
Rae te de a S| Pies F 1a OP eee es Pats a Sp. eee ae y ia > aes ee ee B : z % 
pee fs i Se eee Oe ee a. sR, ite é 3 3 : 
othe Tae nh wenanes me Ue US > EO See...” ial ie ais), 1 RT eee wer ee 
Se a a a 2 2S ie SEI = bos yar Pee eee ee Berta. i eee EB thigh 5) i eer Sah 


AGRICULTURAL ENGINEERING for August /943 


BDITTORIA L 


Steel vs. Stoop 


ELDOM is there such striking contrast between the phi- 
losophies of engineered abundance and of socialized 
scarcity as are revealed in the article on sugar beet produc- 
tion which begins on the page opposite. It deserves study 
by Messrs. Steinbeck, Weiner, et al. 


All the agitation along social and political lines never 
increased by a pound per acre the amount of sugar which a 
man’s labor would produce, nor by a penny per hour the 
value of his social contribution. Either the remuneration of 
the worker had to remain low, or the price of sugar had to 
go up. Either way, the conditions of his work were those of 
galling drudgery. Either way, the problems of peak labor 
loads and the evils of migrant labor were not mitigated. 


As compared with the mechanized methods described 
by Roy Bainer, the traditional hand operations of blocking 
and thinning take eleven times too much labor, and bring 
no better return in tonnage per acre. Since hand or “stoop” 
labor is largely the limiting factor in beet sugar production 
under present conditions of sugar rationing and manpower 
shortage, the significance of this engineered development in 
the battle of food can hardly be overemphasized. 


Considering the complexities involved, this advance in 
the art of sugar growing has been almost revolutionary in 
the swiftness of its coming. Yet, though begun in years of 
depression and labor aarees, it is coming to fruition barely 
in time to be of help during war shortage and war need. 
It shows the wisdom, even the necessity, of pushing for- 
ward with research and development regardless of momen- 
tary circumstances. 


This advance also exemplifies the essential contribution 
of every element in the profession of agricultural engineer- 
ing. Federal agencies, state experiment stations, and private 
industry all have participated, and progress has been faster 
for the peculiar part each has played. Perhaps the Ameri- 
can Society of Agricultural Engineers can claim some credit 
for having facilitated their cooperation. 

In one respect this sugar-beet development has been ex- 
— It has required less than the usual degree of 
collaboration with other branches of agricultural science. 
Usually there are interlockings with agronomy, plant breed- 
ing, animal husbandry, etc., to a far greater extent. As we 
note the exception we emphasize the rule, and renew our 
determination to work hand in hand with those other 
branches of agricultural advancement. 


Against Gagging 

EFORE their so-called feud is forgotten, let us declare 
our dissent from the abuse, official and otherwise, 
heaped upon Messrs. Wallace and Jones because they allow- 
ed their differences to go before the court of public opinion. 
However much we may criticize their respective views and 
policies, we are bound to admire their devotion to duty and 
their courage of conviction, their instinctive reliance on the 
judgment of the whole people which is the foundation 

stone of practical democracy. 


Embarrassing as may be the washing of linen in public, 
it is more wholesome than to let linen go unlaundered. Fur- 
thermore, the freedom of utterance embodied in the Bill of 
Rights and included even in its curtailed version can hardly 


be denied to citizens merely because they occupy places of 
high public responsibility; if anything, that right becomes 
a duty. 

We are moved to this declaration, not alone because one 
at least of the men involved has long been a moving figure 
in the economics and sociology of agriculture wherewith 
our own technology is intertwined. We have had other ind 
closer demonstrations as to the disastrous results of silence 
for the sake of superficial unity. Competition and criticism 
of ideas are vital not only to the preservation of liberty 


within a democracy, but to its effective defense from cne- 
mies without. 


Production vs. Peasantry II 


INCE our comment under this title in the May issuc of 
this year, a few members of the Society have challenged 

our opinion that the limited supplies of labor, machinery, 
and fertilizer will produce the most food if channeled to 
the most productive farmers. As one states his belief, ‘the 
much needed increase in farm production will have to come 
from the lower one-third. I believe this is a practical rather 
than a social standpoint. It seems to me that the larger 
farms, which as you point out produce 84 per cent, depend 
largely on hired labor and for this reason may actually have 
to cut down production.” Another demurs at “agricultural 
industrialization.” : 


First be it said that “bigness” in farms, in relation both 
to production and to labor requirement, is highly variable. 
We think of places in the Dakotas where 320 acres are the 
smallest farm which affords decent subsistence to an average 
family and needs no hired help. We have in mind a Wis- 
consin farm of 40 acres which in the busy season has 
twenty hired hands and produces crops worth several times 
as muth as the Dakota farm. Each is efficient in its own 
conditions of soil, climate, and market. 

As an important and rather representative food-grow- 
ing area let us take the bread-and-butter state of Minnesota; 
as a comparatively normal time, the beginning of the year, 
1935. Average farm acreage was close to the national aver- 
age, and considerable dairying reduced the seasonal effect 
on farm employment, which obviously is at a low point 
in January. 

As for any possible industrialization, we find that family 
labor outnumbered hired help more than eight to one. 
There was one farmhand for more than five farms, more 
than 800 acres. Only 31 farms among more than 200,000 
had as many as ten employes. For the entire country, at 
that time, there was less than one-fourth of a hired man 
per farm. 

If it were possible for the bottom third of farms to 
double their production, obviously a fantastic hope, it would 
add only three per cent to the nation’s output of food and 
fiber. It would take less than four per cent increase by the 
top-third farmers to achieve the same addition to our food 
supplies. This would be a practical goal. 


Now is no time to argue the moot question whether 
poor farmers make poor farms, or vice versa. That can be 
threshed out when there is no war to win. For the problems 
of the present, we should follow the principle laid down in 
the parable of the talents and give the means of production 
to farmers who have proved that they can produce. 
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New Developments in Sugar Beet Production 
By Roy Bainer 


MEMBER A.S.A.E. 


URING normal times the Uni- 
D ted States produces annually 
about one million acres of 
sugar beets. In the past this industry 
has been handicapped with an un- 
even labor demand in crop produc- 
tion. Labor peaks appear in the spring 
during the thinning and hoeing peri- 
od and again in the fall when the 
crop is harvested. This peak labor, 
often referred to as “stoop labor”, 
contributes greatly to production costs 
and ‘o the attendant social problems 
in azriculture where high labor de- 
mands are prevalent for relatively 
shor: periods of time. Individual in- 
ventors and sugar companies, over a 
period of the past 40 years, have 
spent considerable time and money 
on attempts to mechanize the harvest- 
ing of beets. Little effort was directed 
toward the reduction of the spring labor peak. Studies made in 
California show that the spring labor peak is actually higher than 
the fall peak. For this reason it is essential to attack both phases 
of the labor problem, thus causing the work to be divided into two 
parts — one dealing with the processing of seed, planting, blocking, 
and thinning, and the other with harvesting investigations. This 
paper deals primarily with the processing of seed, but also with 
some of the problems and results arising from its use. 

An ideal stand of sugar beets contains from 100 to 120 uni- 
formly spaced seedlings per 100 linear feet of row. A desirable 
aid in approaching such a stand by mechanical means lies in the 
development of a single-germ sugar beet seed ball. Coupled with 
this is the necessity of maintaining seed of high viability, treatment 
of the seed for protection against seed-borne organisms and _ soil 
infections, and the utilization of suitable planting equipment to 
provide uniform distribution of the seed 
in the row. 

Sugar beet seed balls contain, on the 
average, more than one germ each. Thus 
if unprocessed seed balls are planted, 
they may produce from none to several 
seedlings per seed ball, making finger 
thinning imperative in order to obtain 
a uniform distribution of single seed- 
lings. A reduction in the number of 
germs per seed ball will materially re- 
duce the hand labor of thinning. More- 
over, if the beets are to be thinned me- 
chanically, or with a long-handled hoe, 
the percentage of potential singles are 
greatly increased. Any method that pro- 


mented beet seed 


Paper presented at the annual meeting 
of the American Society of Agricultural 
Engineers at Purdue University, June, 1943. 
A contribution of the Power and Machinery 
Division. 

Roy BAINER is associate professor of 
agricultural engineering and agricultural en- 
Sineer in the California Agricultural Ex- 
periment Station. 


AvuTHOoR’s Note: The experiments re- 
Ported in this paper were carried on under 
& cooperative agreement between the Bureau 
of Plant Industry, Soils, and Agricultural 
Engineering, of the U. S. Department of 
Agriculture and the California Agricultural 
Experiment Station. The illustrations are 
from photographs taken by S. W. McBirney, 
A. A. Armer, and E. W. Weston. Dr. F. 
A. Brooks, Coby Lorenzen, Fred Lory, and 
H. D. Lewis assisted with the planter trials 
and developments. The project has been 
Partially supported by grants from the U. 
8. Beet Sugar Association. , 
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Fig. 1 Top, whole sugar beet seed. Bottom, sheared or seg- 
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Fig.. 2. Machine developed by agricultural engineers at 
the California Agricultural Experiment Station for 
shearing sugar beet seed 


vides a higher percentage of single 
plants will be reflected in more favor- 
able conditions for any mechanical 
harvesting system employing ground- 
topping methods. Beets grown in 
multiple combinations interfere seri- 
ously with successful ground-topping 
methods. 

Attempts have been made in the 
past to produce a single-germ seed 
ball through plant breeding. The re- 
sults to date have not been satisfac- 
tory. Dr. W. Knolle of the Institute of 
Land Machines at Halle, Germany, 
developed a process prior to 1940 for 
cracking sugar beet seed in an en- 
deavor to reduce the number of germs 
per seed ball. This process was at 
once commercialized and a limited 
amount of seed was made available 
that year. Correspondence with th2 
director of the experiment station at Halle yielded no technical in- 
formation about the process. Therefore, a similar investigation was 
started at the University of California in an effort to produce a 
single-germ unit by mechanical means. 

A laboratory machine was built in 1941 for breaking seed balls 
into segments, each containing approximately one germ. This ma- 
chine consisted of a 4-in endless abrasive belt operating at’ 1350 
fpm over two horizontal pulleys. The seed was fed onto the belt 
which in turn carried it under an adjustable shear bar located near 
one of the pulleys. The clearance between the shear bar and belt 
was maintained at approximately 0.08 in. Belts with various sizes 
of grit were used for cracking trials with this machine. The best 
performance resulted from belts having a grit size of 24 and 30. 

During the segmenting process, the seed is engaged by the 
rough belt and carried under the shear bar. The pressure applied 

to the seed in passing under the shear 
« bar caused breakage of the seed along 
‘| natural cleavage planes between the seed 
cells. This produces a small flake of 
corky material enclosing the seed cell and 
germ. The product resulting from the 
process is known as segmented or shear- 
ed seed, (Fig. 1). In addition to the 
reduction in size of the segment as com- 
pared to the whole seed, some damage 
occurs. In some instances, the seed is 
exposed because of the removal of the 
_,  corky sepals and portions of the pericarp. 
* Occasionally a part of the seed coat is 
removed and in some cases the seed is 
broken exposing the endosperm. In gen- 
eral, however, the segmented seed has 
the appearance of whole seed except for 
particle size. Due to the change in size, 
the surface area is approximately twice 


a as great as an equal weight of the orig- 
. inal seed. 
| While the preliminary shearing ma- 
; chine gave satisfactory results, the ca- 
J 
, 


pacity was only 100 lb of whole seed per 
hour, and the life of a belt about 20 min. 
Irrespective of these limitations, several 
hundred pounds of seed were sheared 
for experimental plantings in 1941. 
Later a second machine (Fig. 2) was 
built to overcome the defects of the pre- 
liminary unit. The second unit made use 
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of a No. 20 grit, silicon-carbide, vitrified stone, 2 in wide and 10 in 
in diameter, (Norton Crystolon No. 3720 Q), mounted on a hori- 
zontal shaft supported by two sealed bearings (Fig. 3). A 1-hp 
electric motor furnished power to the shaft through a V-belt drive. 
An adjustable shear bar (made of chrome molybdenum No. 4145 
steel and heat-treated) 1/x1-5/16x2 in was used. A hopper con- 
ducted the seed more or less tangentially to the wheel. The princi- 
ple of operation was similar to the original machine in that the 
rough stone carried the seed past the shear bar. 

This machine, which has a net operating width of 17% in, 
has a capacity of 400 Ib of whole seed per hour when operating at 
a peripheral speed of 2000 fpm. Variations in speed from 1500 to 
3000 fpm yielded approximately the same capacity. 


During the preliminary trials of the equipment, the actual clear- 
ance between the stone and shear bar was measured in order to 
determine its relationship to performance. At the same time, an 
8-in hand screen, having 8/64-in round holes, and a pan were used 
for making a quick separation test of the material coming from the 
machine. This test provides a satisfactory basis for setting the ma- 
chine for different varieties of seed. Satisfactory performance re- 
sults when 52 to 56 per cent of the material coming from the 
shearing machine is retained on the No. 8 screen. This corresponds 
to a setting of 0.085 to 0.088-in clearance between the bar and stone. 

Following the shearing operation, it is necessary to grade and 
clean the material coming from the machine. A fanning mill with 
an aspirator type of feed was used for the final grading and clean- 
ing. Definite recommendations as to screen sizes have been difficult 


Fig. 3 Close-up view of silicon-carbide wheel and adjustable shear bar 
of beet seed shearing machine e Fig. 4 Modified seed metering unit for 
an internal-run type of beet drill. The feed wheel has 40 flutes on a 
45-deg bevel. The metering plate is shown midway alongside of the 
wheel e Fig. 5 Modified external fluted-feed mechanism as built by the 
Minneapolis-Moline Power Implement Co. The tapered shield over the 


AGRICULTURAL ENGINEERING for August 1943 


to determine because of the limited experience with the seed. Re- 
sults of recent tests with the seed grown under greenhouse condi- 
tions indicate that seedlings produced from segmented seed smaller 
than 7/64 in in diameter have a significantly lower unit weight at 
the end of the germination period than seedlings produced from 
larger seed units. The germination of this size was also quite low 
in comparison with the larger seed. Similar tests indicate that seed 
segments larger than 10/64 in in diameter produce too many multi- 
ple seedlings per seed unit. Therefore, the practice has been to use 
a 10/64-in round-hole sieve on top and a 7/64-in round-hole screen 
on the bottom of the cleaner. The seed that is scalped off over the 
No. 10 sieve is returned for further shearing while the seed that is 
screened out by the No. 7 screen is discarded. 

During the shearing and cleaning operation, the seed is re- 
duced to about one-half the original weight. However, the sheared 
sample has approximately twice as many seed segments per pound 
as there were seed balls in a pound of the whole seed. For example, 
one lot of U. S. 33 seed contained 5,920 seed balls per hundred 
grams before shearing and 10,650 seed segments per 100 grams 
after shearing and grading. Therefore, the actual recovery on the 
basis of original seed units amounts to 80 to 100 per cent by num- 
ber. Germination trials indicate that, on the basis of a 45 to 50 
per cent recovery by weight, sheared seed will give a germination 
within 5 per cent of that obtained from the whole seed. However, 
the sheared seed produces only 50 to 60 per cent as many seedlings 
as are produced from the same number of the original seed balls. 
Sheared seed may be graded up to meet higher germination re- 


buted hills. 


the bottom. The groove (1/32-in radius, 0.02 in deep) machined on the 
top side through the center line of the holes guided the star knocker 
wheel into the cells 


fluted section crowds surplus seeds away from the discharge side of the 
feed roll e Fig. 6 Plate developed for planting sheared seed in distri- 
The plate is % in thick and has 5/32-in holes tapered from 
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Fig. 7 (Top) Greased-board test showing the regularity of drop of the 
distributed hill planter e Fig. 8 (Bottom) A field planting made under 
adverse conditions with the distributed hill planter. The seeding rate 
was 21b per acre. This planting was not thinned 


quirements by the use of a gravity-table separator. When sheared 
seed of 70 to 80 per cent germination is run over the gravity table, 
the heavier seed scalped off the high side of the machine will 
usually germinate above 90 per cent. This method offers possibili- 
ties in producing high quality of seed for use in conjunction with 
extremely low planting rates. 

In the past the practice has been to plant whole seed at rates 
varying from 12 to 181b per acre. This yields many more plants 
than are necessary to give a satisfactory final stand. From 20 to 30 
man-hours are required to thin these heavy stands. Experience re- 
sulting from the use of sheared seed on several thousand acres 
throughout the United States during 1942 indicates that seeding rates 
of 4 to 7 Ib per acre produce sufficient seedlings to give satisfactory 
final stands. Such low seeding rates require greater accuracy in 
planting than was required with whole seed. 

Before the introduction of sheared seed, Mervine and McBirney' 
carried on planting trials with reduced seeding rates of whole seed. 
Of the commercial planters used they found that the plate planter 
with special single-seed ball plates gave the most uniform distribu- 
tion of seed. When sheared seed was introduced, special sheared- 
seed plates were developed and made commercially available. These 
plates were made with 72 to 80 cells, of a size that would accom- 
modate the seed. They were adapted to regular plate planters, many 
of which were already in use. 

Late in 1942, studies of various types of planting devices were 
started in anticipation of an increased use of sheared seed and a 
general shortage of plate type planters, due to government wartime 
regulations restricting the manufacture of agricultural equipment. 
These studies included performance tests of the planters and possible 
modifications for improving their seed distribution characteristics. 

The Planet Jr? planter (made by S. L. Allen Co.) gave fair per- 
formance at seeding rate of 4 to 5 lb per acre. Modifications were 
made without any material improvement in performance, including 
the substitution of slotted holes (located both radially and tan- 
gentially) instead of the usual round holes, the speeding up the 
agitator wheel in an attempt to sweep the plate oftener to reduce 
length of skips, and the substitution of twin agitator wheels with 
blades that did not cross the hole but continually shifted the seed 
back and forth to provide flow uniformity and to prevent bridging. 

A satisfactory modified seed-metering unit was developed for 
the internal-run type of feed mechanism such as used on the Oliver 
Superior beet drill. The modification consisted of substituting a 
wheel having 40 flutes on a 45-deg bevel instead of the regular 
wheel which had 16 flutes on a 17-deg bevel. The reason for using 
more flutes was an attempt to smooth out the flow of seed from 
the bottom ‘of the seed cup. The flute bevel was made steep 
enough to shed seed steadily without a diverter, as the wheel left 
the lowest part of the cup (Fig. 4). A center-line scoop cut-off, or 
metering plate, was incorporated in the seed shell to eliminate all 
possibility of bridging of seed in the wedge-shaped seed cup. The 
opening between the meter plate and the feed wheel is such that 
the seed cannot feed into the wheel faster than the wheel can 
carry it through the final throat opening. 


'E. M. Mervine and S. W. McBirney, Mechanization of Sugar-Beet 
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The external fluted-feed mechanism such as used on the Min- 
neapolis-Moline Monitor drill was modified by substituting a 20- 
flute roll in place of the regular 10-flute roll and incorporating a 
more positive top delivery. This change modified the unit as to 
type of feed. The seed was actually carried out of the hopper be- 
tween flutes on the roll instead of being dragged out by the under 
side of the roll. This modified unit was submitted to the Minne- 
apolis-Moline Power Implement Company for manufacture. They 
made further improvements by reversing the direction of rotation 
of the roll and doubling its speed. This change of reversing the roll 
simplified changes in the seed shell which were necessary to accom- 
modate this new feed (Fig. 5). 

An experimental distributed hill plate was developed for use 
on a low-drop planter. The distance from the plate to the ground 
level on this planter was 7 in. The plate was constructed to plant 
four seeds 1.1 in apart in hills, the center to center distance of 
which was 9.9 in (Fig. 6). Other spacings can be obtained by 
changing the speed of the plate. A distinct distributed hill was 
obtained in the greased board tests, (Fig. 7) and in the field (Fig. 
8). When a similar plate was tried on a planter with a 34-in drop, 
the hill effect was lost indicating crossed trajectories resulting from 
different paths followed by seed in dropping through the longer 
seed tube. The reason for developing distributed hill planting was 
to attempt to eliminate thinning entirely. In general, field germina- 
tion under average conditions amounts to less than 50 per cent. By 
planting four seeds per hill, the likelihood of obtaining one or two 
plants in each hill appears to be possible. If extra plants are pro- 
duced in a hill, they can be treated as weeds during the normal 
hoeing operation, thereby eliminating a separate thinning operation. 

Only one experimental test has been made with the distributed 
hill planter. A seeding rate of 2 lb per acre was used which gave 
an average of 4.5 seeds per hill, the center to center distance of 
which was approximately 10 in. The planting was made quite late 
under adverse field and weather conditions. The segmented seed 
planted had been scalped off from the heavy side of a gravity sepa- 
rator and regraded between 9/64 and 7/64-in round-hole screens. 
This treatment brought the laboratory germination test of this sam- 
ple up to 91.5 per cent. This planting has not been thinned; a 
beet was cut out of an occasional hill when the beets were hoed 
for weed control. The final stand in this field amounted to 87 
beets per 100 ft (Table 1). The factor of safety of planting four 
seeds in a hill when only one plant is wanted came close to pro- 
ducing a satisfactory stand under the rather adverse conditions of 
this experiment. Further work is contemplated with this type of 
planting in an endeavor to eliminate thinning as a separate operation. 
TABLE 1. A TABULATION OF LABORATORY GERMINATION, SEED- 

ING RATES, WEIGHT PER BUSHEL, AND STAND COUNTS FOR 

4 GRADES OF SEED USED IN PLANTINGS MADE UNDER 


ADVERSE WEATHER CONDITIONS 
Labora- 


Thin- 
tory Per ned 
germi- Rate, Seed- Beet cent of stand 
Seed Used nation, Wt. per Ib lings inch inches beets 
per bushel, per per per with per 
cent Ib. acre 100in 100 in singles 100 in 
Sheared 83 29.5 6.5 22.3 16.3 75 114 
Sheared, 
medium gravity 55.5 27.0 6.6 14.7 10.6 78 94 
Sheared, 
heavy gravity 92.0 33.0 3.0 16.1 14.3 82 105 
Sheared, 
heavy gravity 91.5 34.5 2.0 11.5 9.1 82 87 


(Graded 9 to 7 and planted 
with distributed hill planter) 


Three other plantings were made in the same field in addition 
to the distributed hill planting at the same time with other grades 
of the same seed planted with a regular 72-cell sheared-seed plate. 
The adverse field conditions for planting are reflected by the poor 
prethinned seedling stand of these plantings, yet when thinning 
was done with a long-handled hoe satisfactory final stands were 
obtained (Table 1). 

Mechanical thinning of plantings made with sheared seed offers 
attractive labor-saving potentialities. The ordinary beet cultivator, 
operated across the field at right angles to the row when equipped 
with properly spaced knives of correct length, is all that is neces- 
sary for mechanically blocking or thinning of beets grown on even 
ground (Fig. 9). Twenty to thirty feet of cultivation equipment 
can be pulled by a small row-crop tractor. The cultivator should 
be equipped with markers, similar to the ones used on planters, 


’ for indicating subsequent paths through the field. Weeder knives 
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Fig. 9 (Left) A beet cultivator equipped with knives for cross blocking. 
This set-up makes 3-in cuts and leaves 2-in blocks e Fig. 10 (Right) 


of the half sweep type, mounted alternately on the front and rear 
cultivator tool bar to reduce the tendency to collect trash, work 
satisfactorily for cross blocking. A combination of knives that leave 
2-in uncut blocks on 6-in centers provides about 90 beet containing 
blocks per 100 ft of row when operating in a germination stand 
of 30 per cent (30 beet containing inches per 100 in of row). 
Some long-handled hoe work is required to reduce the blocks to 
single seedlings. Mervine and Barmington’ carried on some excel- 
lent mechanical thinning trials in conjunction with sheared-seed 
plantings in 1942. Their studies indicate that it is practical to thin 
beets mechanically without causing reduced yields. At the same 
time, they were able to show a saving of 90 per cent in the labor 
required for mechanical thinning when compared to the customary 
hand blocking and thinning. The results of time studies made on 
four different methods of thinning a field, when planted with sheared 
seed at the rate of 7 lb per acre, is shown in Table 2. 


TABLE 2. TIME STUDIES OF FOUR METHODS USED IN THIN- 
NING A 30-ACRE FIELD PLANTED TO SHEARED SEED 
NEAR FT. COLLINS, COLORADO 


Man hours Yield in 
Method per acre tons per acre 
Complete mechanical thinning 2.45 12.24 
Mechanical blocking plus long-handled hoe 11.6 11.40 
Long-handled hoe thinning 15.6 11.47 
Customary hand blocking and thinning 27.2 12.17 


The mechanical thinning was done with special thinning knives 
attached to a regular cultivator. The knives made a 3-in cut and 
were set to leave a 1-in block. Only 0.45 man-hour per acre was 
required for operating the machine. When the first hoeing was 
done 2 man-hours additional were required per acre to cut out sur- 
plus beets. The mechanical blocking was done with a cultivator 
set to leave a 2-in block on 6-in centers. 

When beets are grown on beds, cross cultivation is impossible. 
Therefore, some type of down-the-row blocker is required. Trials 
at Davis were made with the ‘Dixie’ beet thinner (Fig. 10). This 
machine, made commercially available this season, incorporates two 
rotary heads with sufficient provision for adjustment for use on 
either bed or flat planted beets. The machine operates down two 
adjacent rows of beets, cutting across the row, leaving predeter- 
mined blocks on uniformly fixed centers. The knives may be ad- 
justed to give any desired size of block. The center to center dis- 
tance of blocks is determined by the final drive ratio. Results of 
trials with the “Dixie” machine when operating in a 35 per cent 
stand of beets are shown in Table 3. 


TABLE 3. RESULTS OF TESTS WITH THE DIXIE BEET THINNER 
WHEN OPERATED TO LEAVE THREE DIFFERENT 
SIZES OF BLOCKS ON 5-IN CENTERS 


Beet con- Total plants 
Block Width of taining block on blocks Singles Per cent 
spacing block per 100 ft per 100 ft per 100 ft singles 
5 in 2in 146 249 17 52 
5 in 1% in 130 218 71 55 
5 in 1% in 105 160 64 61 


2E. M. Mervine and R. D. Barmington, Mechanical Thinning of Sugar 
Beets. Colorado Agricultural Experiment Station Bulletin No. 476, 
March 1943. 
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Six sets of ‘‘Dixie’’ beet thinner rotors mounted on the tool bar of a 
row-crop tractor 


During 1941, one acre of beets was produced from sheared seed. 
The following year approximately 10,000 acres were so planted 
throughout the United States. Observations made during 1942 in- 
dicate that it is possible to save at least 10 man-hours per acre 
when hand-thinning methods are used. Thus on approximately 
300,000 acres planted to sheared seed in 1943 there was an esti- 
mated saving in labor amounting to 3 million man-hours. The total 
acreage in beets this year amounts to only about 60 per cent of 
normal production. When the use of sheared seed is extended to 
the normal production of 1 million acres and the thinning is elimi- 
nated by improved planting technique, or is done mechanically, 
the potential saving in labor will amount to over 20 million man- 
hours per year. 

In summing up the situation regarding the adoption of sheared 
seed in sugar beet production, it is possible to save from 30 to 40 
per cent of the thinning labor through the use of long-handled hoe 
thinning, with a potential saving of 90 per cent or more where the 


thinning is done mechanically or improved planting technique is 
followed. 


The 1944 Farm Machinery Program 
By L. L. Needler 


E ARE now on the threshold of the 1944 farm machinery 

production year. The experience gained in distribution and 
rationing in 1943 should lead to a better and less complicated pro- 
gram for 1944. Order L-257, recently announced, provides for 
considerably greater production. The concentration plan provided 
in this order is much less significant than in Order L-170. By com- 
parison with Order L-170, four months’ time has been gained. The 
nation has become food conscious, making it a little easier to keep 
materials flowing to the factories. These and other factors will 
make the 1944 program much less difficult. Probably fewer ma- 
chines will be rationed and definitely fewer machines will be sub- 
ject to distribution control under the new distribution order that 
is now taking form, and which we trust can be announced within 
a short time. 

In 1944 the national welfare will depend perhaps more than 
ever before on the food production of the American farmer. The 
importance of food will reach a new high in our history. Acreage 
campaigns will be intense. Radical shifts in production may be 
necessary. In my judgment these campaigns cannot be most suc 
cessfully achieved by the War Food Administration without at the 
same time giving farmers some definite assurance that their ma- 
chinery requirements will be met in so far as that is possible. 
Therefore, perhaps certain vital machines such as corn pickers, 
combines, potato diggers, tractors, etc., may be handled under a 
state quota system. 

It has been found that a reserve of a reasonably small percent 
age of the total production, when (Continued on page 280) 


An abridged statement before the annual meeting of the American 
Society of Agricultural Engineers at Lafayette, Ind., June, 1943 


L. L. NEEDLER is chief, distribution of farm supplies, War Food 
Administration. 
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A Rational Approach to Farm Building Problems 


By J. L. Strahan 


MEMBER A.S.A.E. 


tude of the job that lies ahead in the farm building field. At 

the last fall meeting of the American Society of Agricultural 
Engineers in Chicago one of our members attempted to state it in 
dollars, and arrived at 20 billions. I have never, until recently, seen 
so much attention given by the farm press and by building trade 
papers, both editorially and through advertising, to matters pertain- 
ing to farm structures. I have just completed an engagement with 
an organization operating a loaning program in the eleven north- 
eastern states which, over a five-year period ending June 30, 1942, 
handled approximately 1,000 farms, average farms, which required 
certain repair and development work to be done to bring them up 
to very modest minimum standards and to adapt them to carefully 
thought-out specific enterprises. The average construction loan was 
just under $1,200. If every farm in these same eleven states were 
to be treated in this manner, the total cost would run to 630 mil- 
lion dollars. From the standpoint of physical condition of build- 
ings, the northeast is by no means relatively poor, but we still get 
an astronomical figure. 

We are moving toward this job. Time is running short before 
it will be on us. How are we going to tackle it? ‘Lhe first thing 
that strikes me is that the job is not going to be done solely by 
agricultural engineers, though they will have a very intimate and 
significant influence upon it. Others will be deeply involved. Agri- 
cultural economists or farm management specialists, manufacturers 
of building materials, rural builders, carpenters, contractors and 
dealers, and the farmers themselves, as well as agricultural engi- 
neers, are the people who collectively will have the job to do. Each 
will have a definite contribution to make and each will make it 
according to what he thinks is his proper point of view, or in his 
best interests. The farm management specialist will influence the 
investment ceiling, the engineer will contribute designs, the manu- 
facturer will make materials available, the builders will do the con- 
struction work, and the farmer will say what he wants, and when 
and if he gets it will live with it and pay for it. 

In order to come close to an analysis of the problem, can we not 
agree that the entire postwar building program will consist of 
nothing more nor less than the sum total of all of the individual 
farmer’s building projects? If so, then what is true of the typical 
individual project will form a reasonable basis for generalizations 
concerning the over-all program. 

Consider first how any farm building comes into being. The 
completed structure represents the end results of a number of inter- 
related functions which for the sake of analysis can be separated 
out, with the understanding that, in the case of simple projects, 
many of them if not all 
will be performed by the 
same individual, and that 
different individuals will 
be brought into the picture 
only as the project becomes 
more complicated. 

What are these func- 
tions ? 

1 Someone must say 
whether the building shall 
be built. No doubt in all 
cases this will be the own- 
et of the property. 

2 Someone must say 
how much can be paid for 
it. This will be the owner 


Paper presented at the an- 
nual meeting of the Ameri- 
can Society of Agricultural 
Engineets at Lafayette, Indi- 
ana, June, 1943. A contribu- 
tion of the Farm Structures 
Division. 

J. L. STRAHAN is agricul- 
tural engineer, Flintkote Co. 


Tee can be little doubt about the imminence and magni- 
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(Photo by courtesy of Farm Security Administration) 


of the property also, frequently acting with the advice of specialists 
such as agricultural economists and farm management specialists. 
It is essentially a management function. 

3 Someone must say how it shall be built—in detail—must de- 
sign it. This is the engineer's function and operates either directly 
or through builders, extension specialists, manufacturers of materi- 
als, and other services which provide working plans and specifica- 
tions. 

4 Someone must provide materials. Occasionally native materi- 
als are available and can be processed from their original form by 
the farmer on his own property. It is probably true, however, 
when considering all of the specialties involved such as hardware, 
roofing, cement, etc., that 95 per cent of all materials now in com- 
mon use and which will be in common use hereafter will be manu- 
factured by industry and distributed through local dealers. 

5 Someone must assemble the materials required for the job, 
provide for labor of different kinds, and in the proper sequence 
and supervise the erection to completion: This is the contracting 
function and may be performed by a contractor, a dealer, or the 
farmer himself. 

6 Someone must actually fabricate the materials under super- 
vision. This is the mechanical function of labor. To get the best 
results it calls for skills that can be perfected only through experi- 
ence, something that all farmers contrary to the generally accepted 
idea do not have. 

I would like to consider each of these functions separately as 
though they were performed by different individuals, because the 
point of view of the individual in approaching his job is the im- 
portant, significant factor in determining the degree of effectiveness 
of that individual’s contribution. 

It seems to me that any man who performs one or more of the 
functions mentioned above will approach his job primarily from 
one of two standpoints. If the function lies in the field of manage- 
ment he will be either reasonable or unreasonable. If his function 
lies in the technical field his approach will be either rational or 
empirical. What I would like most emphatically to urge here is 
that no matter with what field he is concerned, he will be more 
effective and his work will click better with others concerned if 
he is reasonable or rational than if he is unreasonable or empirical. 
Is it then unreasonable for me to suggest the possibility of de- 
veloping a point of view or pattern of thought with respect to 
farm structures that will have reason and rationale as its basic 
principle and that will automatically reject unreason, wishful think- 
ing, empiricism? - 

Let me explain what I mean. Consider the farm management 
specialist. He will frequent- 
ly be called upon to advise 
farmers as to building in- 
vestment ceilings. How 
much can the farmer afford 
to pay? 

This specialist is con- 
cerned with the problem of 
financing the building. To 
him very properly the most 
important factor is that of 
cost. He is insistent that 
one way or another the cost 
must be kept down. There 
can be no valid quarrel with 
this point of view provided 
his ways of keeping the 
cost down are themselves 
reasonable. But to get costs 
down below a ceiling that 
is set as the result of wish- 
ful thinking is as unreason- 
able as it would be for an 
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engineer to design a load-bearing member without considering the 
structural characteristics of the material to be used. On the other 
hand, to keep the investment below a ceiling that is set reasonably 
is an obligation on the designer that he cannot avoid without lay- 
ing himself open to justifiable criticism. What then is an unreason- 
able investment ceiling and what is a reasonable one? 

I once asked a group of farm management specialists, all mem- 
bers of the same organization, all performing essentially the same 
function with respect to a farm loaning program, how much in- 
vestment per hen a farmer would be justified in paying for a lay- 
ing house. After a little hedging to establish a more exact basis 
for a reply, my answers ranged from 50c to $4.00. Obviously here 
is no basis for controlling an engineer's design. No farmer would 
know where to start with such a wide choice of ceilings. If he 
accepts the low limit we could almost guarantee that he will not 
get a house that will function as the poultry specialist insists that 
it must . . . and if he accepts the high one he will most certainly 
spend more than he should. This is an example of empirical or 
unreasonable thinking, which more frequently than it should in- 
fluences design and construction. Personal opinion largely unsup- 
ported by statistical or other evidence is not a satisfactory basis 
for setting an investment ceiling. 

Is it, however, unreasonable to expect a poultry management 
expert to indicate, as one of the justifiable elements of the cost of 
producing eggs, an amount which each hen should pay annually 
in rent for the use of a laying house? It ought not to be impossi- 
ble to break down the total cost into such items as feed cost, labor 
cost, flock depreciation, rent per hen, etc. If the rent item is 20c, 
then assuming a 10 per cent annual return from the building in- 
vestment to be necessary, it is proper to invest $2.00 per bird in 
the house. If the designer by a clever use of materials and labor 
can provide the basic use requirements for less than the $2.00 per 
bird, say $1.80, then the hen will be required to pay only 18c 
rent and the difference of 2c will result in that much more profit 
from the enterprise. On the other hand, if basic use requirements 
can be met only at more than $2.00 per bird, then it is up to the 
designer to show that the extra investment represents improve- 


ments in the building that will help to hold feed or labor or other 
cost items down. 


THE RATIONAL APPROACH TO THE PROBLEM OF DETERMINING 
/ HOW TO SET CONSTRUCTION INVESTMENT CEILINGS 


Applying the same thinking to dairy cows, a cost of $100.00 
per cow for a stable will require a $10.00 annual rent for each 
animal housed. A barn housing cows and hay, a two-story structure, 
will probably cost more than $100.00, but the additional cost of 
storing hay should not be charged directly to the cow. It repre- 
sents one of the elements of the cost of producing the hay. It will 
be argued that the cow must pay for the hay anyway, which is true. 
But if the hay is too expensive because of the cost of storing it, 
then this should reflect an excessive feed cost and not an excessive 
stabling cost. The cow should not be deprived of a proper stable 
because it costs more than market value to produce and store its 
feed. Rather, the farmer should be advised to look into his methods 
of producing feed and to attempt to increase his efficiency in that 
enterprise. Likewise 10 per cent of the cost of a silo per ton of 
capacity should be charged against the cost of the silage. A silo 
that has a capacity of 80 tons might cost $500.00. This represents 
a capital outlay of $6.25 per ton. Therefore, each ton of silage 
should be charged 6214c¢ in addition to other cost items when 
figuring how much the cows will be required to pay for it as feed. 
If this 62\4c is going to make feeding silage unprofitable, all things 
considered, then perhaps the enterprise had better not attempt to 
support a silo. To my mind this represents the rational approach 
to the management problem of determining how to set construction 
investment ceilings. If management will be rational in setting a 
maximum cost per livestock unit or per storage unit under specific 
conditions, then the engineer in most cases will deliver a design 
that will be both technically and economically acceptable for those 
conditions. In those rare cases where he cannot, then perhaps both 
the farmer and the management expert will be willing to raise the 
ceiling, if he wants and needs the service. 

Consider now the point of view of the manufacturer or large 
distributor of building materials...Is it rational or irrational, reason- 
able or unreasonable? To stay in business he must sell an adequate 
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volume at a reasonable profit. In a competitive market his sales 
organization must exercise all of its ingenuity to reach this objec. 
tive. Shall he, therefore, sell avy amount of materials to anyone 
he can induce to buy it regardless of its adaptability for the pur- 
pose in view simply because the sale is possible and solely for the 
purpose of increasing his volume? Any reputable manufacturer of 
experience would recognize this as a quick road to the destruction 
of good will and ultimate bankruptcy. His volume is not going to 
depend upon any number of first sales to new customers. On the 
contrary, it will depend upon the reputation his materials make in 
service. And his materials will make a good reputation only if 
they are properly used and properly applied. The sensible thing 
for him to do, therefore, is to study the specific needs of his pro- 
spective customers, to work out practical solutions of specific build- 
ing problems where the physical characteristics of his products ‘end 
themselves, and to keep away from applications where they do not. 

It doesn’t take an unusually acute observer to note that indus- 
tries have been proceeding along these reasonable lines for some 
time past. To mention just a few, the cement industry has done an 
outstanding job in educating the farmer in the proper mixing and 
use of concrete. The insulation industry, the clay products industry, 
the steel industry, lumber, plywood, and asphalt products are all 
following this policy. 


WILL THE SMALL DEALER AND CONTRACTOR BUILD THE BULK 
OF THE FARM BUILDINGS AFTER THE WAR? 


What now about the small dealer and contractor? What is his 
function and what is his point of view? He is the one, I believe, 
who is going to build the bulk of the farm buildings after the war. 
He will handle the materials and furnish the labor to get the 
work done. But he has not yet fully appreciated his opportunity, 
largely perhaps because of a prevalent idea that the farmer will 
continue to do his own construction work. 

For a number of reasons I think the farmer is going to do less 
and less of his own construction work and will be forced to look 
more and more to an outside source for this service. 

Mention was made earlier in this paper of a loaning program 
which extended over a period of five years and involved about 
1,000 farms in the northeast. At the end of the five-year period 
an analysis was made of the method of doing the construction. Each 
borrower had wide latitude in the administration of his own con- 
struction loan funds. He was asked to state when he obtained his 
loan, how he proposed to get the work done, whether by contract, 
by hired labor, or by his own labor. Very few, less than 3 per 
cent, chose the contract method. They all wished to function as 
contractor, and many as both contractor and laborer. In this they 
were encouraged by the management specialists who thought they 
saw a real opportunity to save money. But what were the results? 

The analysis showed that at the end of five years almost 10 per 
cent of all borrowers who received their loans during the first year 
of the program still had loan money in the bank and construction 
work not yet completed. Of the second-year borrowers about 30 
per cent had not completed their construction. Of the third-year 
borrowers about 70 per cent were incomplete. Of the fourth and 
fifth-year borrowers only an insignificant number had completed 
their projects. The over-all average time to complete was between 
four and five years. Now the loans were made on the assumption 
that the facilities were needed to get the individual farm enter- 
prises on a going basis, yet the work dragged on under the mis- 
taken idea that money was being saved. These people did need the 
facilities; they were conscientious in believing that they could do 
the work themselves, but the simple fact is that they did not 
perform. 

As another concrete example, a young and ambitious farmer of 
my acquaintance recently needed a brooder house to start his new 
flock this spring. He made several tries to save himself money and 
time by attempting to convert an old granary. After fussing with 
it for several weeks, he finally wrecked it and used the lumber for 
the new brooder which he completed after purchasing. $60.00 worth 
of additional materials. In the meantime, he lost 100 good sexed 
chicks to rats who robbed his old brooder house in spite of his 
best efforts to keep them out, and was late in getting the first spray 
on 50 acres of McIntosh apple trees. And he wore himself out 
half doing a job that he wasn’t particularly fitted for in the first 
place. He might better have bought a good brooder house, saved 
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all his chicks, and been up to sched- 
ule with his most important income- 
producing enterprise. 

These and other similar observa- 
tions have led me to the opinion that 
the day of the jack-of-all-trades on 
the farm is past; that just as the 
farmer's wife has long since quit 
spinning and weaving to make her 
husband's clothes, so the farmer must 
stop trying to build adequate shelter 
for his family, his stock, and his 
crops. He lacks time, equipment, and 
mechanical skill for handling the 
newer building materials. When he 
needs a facility to implement one of 
his agricultural enterprises, he needs 
it immediately, not six months or a 
year or five years hence. 

If he is not going to do his own 
construction work, where will he look 
for service? Obviously to the local 
building material dealer, rural car- 
penter, and contractor. 

Now the question must be faced 
as to whether these dealers and con- 
tractors are prepared to take on the 
job. My experience has been that 
they are only partially and somewhat 
meagerly so. They are not as yet 
sufhciently agricultural - engineering 
minded. Being more profit-minded 
than technically minded, they are still 
very likely to build down to a price 
at the expense of good design, ade- 
quate functioning, and slow deprecia- 
tion. If they would take full advan- 
tage of the coming opportunity they must to a much greater extent 
adapt the recommendations of engineers and other agricultural ex- 
tension specialists to their practice. Then those recommendations 
will begin to have their full effect. One reason, and I believe a 
very potent one, why improvements have been so slow in coming 
is that this important link in the chain between design ideas and 
their materialization, the rural dealer and builder, has been un- 
recognized and therefore sidestepped by the institutions. Extension 
service philosophy has largely assumed that farmers will do their 
own construction work, whereas they cannot, and still continue to 
produce efficiently as farmers. 

Perhaps the extension services are missing a good bet by not 
making a more direct approach to rural dealers and builders to 
make them more agricultural-engineering minded. If the institu- 
tions in addition to directing latest findings on design and con- 
struction to farmers will also educate rural builders to design, esti- 
mate, and execute the work in accordance with newest accepted 
practices, the farm building program, I believe, will be very greatly 
accelerated, and along approved lines. Furthermore, rural builders 
will become more and more professional in their operations and 
therefore more in demand by farmers who realize the value of their 
own time. A very vivid example of the soundness of this principle 
lies inthe current drive on the part of some dealers to manufacture 
small prefabricated moveable farm buildings such as brooders, far- 
rowing houses, range shelters, etc. Such units are now being sold 
for somewhat more than farmers have been willing in the past to 
invest in them, for three reasons. First, they are better than farmers 
can build for themselves; second, the farmer’s time is worth more 
to the income-producing farm enterprise than the difference be- 
tween homemade and purchased buildings, and, third, the burden 
of undertaking the contractor's function is lifted from the shoulders 
of the farm owner to those of one who is much better qualified to 
perform by virtue of experience and the possession of necessary 
equipment. 

There is no difference in principle between small and large build- 
ings. I believe farmers will buy valuable and adequate service once 
it is available, and once they appreciate the savings they can make 
by using their time more effectively in productive enterprises. 1 


(Photo by courtesy of Farm Security Administration) 
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believe that a realistic appraisal of 
the value of an efficient contracting 
service will show that it will pay its 
own way. 

What then is the sensible, rea- 

onable thing for the country dealer 
and contractor to do right now? In 
lieu of any organized extension teach- 
ing program, and until such may be- 
come available to him is it not rea- 
sonable for him to study farm build- 
ing needs, to become a specialist in 
constructing housing for poultry, hogs, 
dairy cattle, crops, and farm humans 
and then to convince the farmer that 
he had better leave his construction 
problems in competent, experienced 
hands? My guess is that a builder 
who establishes a reputation for 
knowing the practical, up-to-date an- 
swers to the many construction ques- 
tions facing farmers today, and for 
doing good work in executing well- 
engineered designs will have no 
trouble getting all the business he 
can handle. And that goes too for 
the dealer who in the past has done 
contracting on the ‘side to provide an 
outlet for his goods. More than likely 
he will develop into a contractor who 
will run a materials business on the 
. ; side as a means of keeping up with 
ies a his contract demands. The emphasis 
ote is very likely to shift. 
« Now we come to the agricultural 
engineers. How can we expect the 
building industry to accept technical 
advice, ostensibly from the agricultural-engineering profession, 
when this advice appears not to be founded on good common 
sense? Our classic example of confusion completely confounded 
is the question of poultry housing. 

When it is considered that most of the advice on poultry 
housing comes from poultry specialists, men who are much better 
scientists or naturalists than they are engineers or physicists, it is 
obvious that the blame for wide variations in recommendations can- 
not be laid wholly on the engineers. Nevertheless, a 500 per cent 
variation in that feature of laying house design which analysis 
shows to be of basic functional importance is a reflection on the 
agricultural-engineering profession as long as no effort is made to 
reconcile the differences through the application of a rationalized 
technique. It is in the same category with the 50c to $4.00 range 
of opinion concerning permissible investment per hen in a laying 
house, which in the same manner reflects against the farm manage- 
ment specialists. Both are the result of empirical observations and 
thinking. In the field of design the engineers certainly ought to 
do something about it. 

What, for instance, can they do? I have several times suggested 
that the principle of heat balance be applied to control design of 
animal shelter buildings. For the sake of the record, this principle 
is best expressed in the form of an equation as follows: 


VD 
A =——— ACD 
53 + 


in which ‘ 
H = heat produced per unit of livestock housed per hour 


V =volume of air change per hour per unit of livestock 
housed 


D = difference between outdoor and indoor temperature in de- 
grees Fahrenheit 


A = area of exposure to heat loss per unit of livestock housed 
in square feet 


C = heat loss in Btu per sq ft per degree of temperature differ- 
ence per hour (average) 


53 = number of cubic feet of air raised 1 F by 1 Btu. 
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This equation is based on the assumption that all heat produced 
within the building is dissipated by a varying combination of air 
change and radiation, the values for D being stated in degrees F 
and the other factors be in terms of the animal unit. 


Two of these factors, A and C, are functions of the design of 
the building. If the total area of exposure to heat loss is large in 
relation to the number of livestock units, then A or the unit area 
will be comparatively large. If the construction is loose and unin- 
sulated then the value of C is comparatively large, and the product 
of the two, which expresses the Btu of heat lost per unit of live- 
stock per degree of temperature difference per hour, is large. On 
the other hand, if the design is compact, exposing a minimum area 
to heat loss, and if the building is well insulated, then the product 
of A and C will be small, denoting a comparatively small unit loss 
of heat by radiation. Obviously, if the radiant heat loss is small, 
more heat is available to maintain a desirable temperature and to 
carry moisture away through a controlled ventilating system. There 
can be little objection to the theory, but the application of it has 
been subject to what appear to be justifiable criticisms for several 
reasons. One is that the factor H, which in application must be 
considered as a constant, is in reality a variable. It represents heat 
produced per animal unit per hour. It is known that the produc- 
tion of sensible heat varies with environmental temperature. Ani- 
mals presumably produce more when it is cold than when hot. Two 
other factors also vary to some extent. The number of cubic feet of 
air that can be warmed 1 deg by 1 Btu varies through a small range 
depending upon the starting temperature, but from the standpoint 
of the use for which the equation is intended this variation is so 
small as to be negligible. There can be no doubt as to the varia- 
bility of the weather, which is expressed in the formula by D, 
the temperature difference between indoors and outdoors. However, 
weather changes, after the building is designed for a. specific as- 
sumed value for D, are expected to be and can be compensated 
for by controlling the rate of air change. Ventilation is expected 
to be restricted as the value of D increases and increased when D 
becomes smaller. 


THE AUTHOR PROPOSES AN EQUATION TO SERVE AS A GUIDE 
FOR THE ENGINEER IN THE DESIGN OF A FARM BUILDING 


It seems to me therefore that objections which may be theo- 
retically valid become of minor significance when the purpose be- 
hind the use of the equation is considered. Its purpose is to fur- 
nish a guide to the design of a building which, once constructed, 
is constant or practically so in its characteristics. When the build- 
ing is finished, the value of A remains constant. The shape of the 
building does not change. Also the value of C is constant. The 
materials of which the building is made do not change, though this 
C value may be modified somewhat by putting up storm sash and 
storm doors in winter. Therefore, inasmuch as the building must 
be constructed in some shape and of some materials, it would ap- 
pear reasonable to assume some average values for the variables, 
to select some set of conditions which are most likely to prevail 
during that period of the year when temperature and moisture con- 
trol is important and design for that set of conditions. On this 
assumption, which I have felt to be reasonable, I have used 3,000 
Btu as the value for H in dairy stable design. For reasons stated 
in a paper, entitled “A Temperature Control Index in Dairy Stable 
Standardization”, published in AGRICULTURAL ENGINEERING for 
October 1932, I have used 40 as the value of D in zone 1, 34 in 
zone 2, and 28 in zone 3. For the value of V, I have used 2600 
in zone 1, 3175 in zone 2, and 3550 in zone 3. When these values 
are substituted in an algebraic transformation of the equation plac- 
ing A and C on one side and the other factors on the other as 


H V 
D 53 
I derived the following indices: For zone 1— 26; for zone 2— 
30; for zone 3 — 38. 


These indices state the number of Btu that will be lost by radia- 
tion per animal unit per degree temperature difference per hour 
from the building. They represent heat conservation characteristics 
of the design appropriate to the different climatic zones. They 
therefore provide a guide to the manipulation of the various factors 
of space arrangement, wall height, glass exposure, insulation, and 


AC = 
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ventilation design, etc., which will enable the engineer to produce 
a building that will function within the limits set by his problem, 
In zone 1 it will call for a compact, well-insulated design, the ele. 
ments of which:can be specified precisely according to the choice of 
materials at the engineer's disposal. In zone 3 insulation and space 
relations can be considerably relaxed with a resulting proper adap. 
tation to the local climatic conditions. 


I expect that only experience will demonstrate to each designer 
what the proper value for the index really is in any given location. 
For my part, having analyzed a number of designs and observed 
results in each, I am satisfied with the values stated. 


An application of the same principle was made to poultry |ay- 
ing house design in a paper, entitled “A Rational Approach to 
Poultry House Design’, published in AGRICULTURAL ENGINEERING 
for September 1940. Because the animal unit in relation to area of 
exposure is here very much smaller than in the dairy stable, the 
values for AC are correspondingly small. For zone 1 the index is 
somewhat less than 1.0, in zone 2 between 1.0 and 1.5, and in zone 
3 it might conceivably be disregarded entirely on economic grounds. 


These illustrations represent a rational as opposed to an empi- 
rical treatment of the design problem, which seems to me should 
be the engineer’s primary contribution to the over-all farm building 
program. The use of such a well-founded technique will not only 
give the profession a confidence in its own contribution, but will 
render that contribution acceptable to the man who builds the build- 
ing and to the man who has to pay for it and use it. 


BETTER PRACTICE FOR DESIGNERS TO ACCEPT A GUIDE BASED ON 
A RATIONAL CONSIDERATION OF BEST INFORMATION 


Is it not better practice for designers to accept a guide based 
upon a rational consideration of the best information available than 
to go upon impressions and guesses or worse yet upon common 
local practices? Is it.not better to have a yardstick against which 
to measure the propriety of using many different combinations of 
materials than to attempt, as seems to be the trend, to standardize 
detail? The former method controls while providing great flexi- 
bility in the use and adaptation of materials, while the latter is a 
straightjacket which definitely limits the design function. The 
rational method leaves wide open the opportunity for designers to 
exercise ingenuity in adapting combinations of materials most easily 
available for the best economic solution of the immediate problem, 
thereby permitting free play to that competition which is inherent 
to the American scheme of things. 


It seems then that various individuals, groups, and agencies are 
concerned in one way or another with farm building construction. 
Of course, the farmer is primarily concerned, but he must look to 
economists for advice as to reasonable investment limitations, to 
engineers for sound design, to builders for adequate execution of 
the designs, and to industry for standard materials and for the de- 
velopment of newer, more adaptable materials. It seems to me that 
there are two ways for each of these contributors to look at this 
job. One, empirical, cut and try, follow the old ideas; the other, 
rational, reasonable, the determination of new solutions for prob- 
lems, which may not in themselves be new but which undoubtedly 
will be presented in new settings. 


The fact that farmers are going to be very, very busy feeding 
not only our own people but also the people of half a world is 
going to make it imperative that they spend their time at the job 
of producing and leave to those better qualified the.job of providing 
them with their facilities, their tools of production. Rest assured 
the farmer will demand this service. Therefore it is reasonable for 
all concerned to prepare now to meet the demand. Let the econo- 
mists stop worrying about construction costs and concentrate on 
reasonable investment ceilings. Let the engineers rationalize their 
technique so as to provide a base for operations that is acceptable. 
Let the extension agencies extend the engineers’ contributions to 
those who will put 90 per cent of the design ideas into concrete 
form, the rural dealer and contractor. Let the industries provide 
the materials and recommend proper adaptations through their nor- 
mal outlets, the dealer and contractor, and finally let the farmer 
know by every avenue possible that a sound body of advice and 
service is available to him whereby he can be relieved of what up 
to now has caused him many headaches, so that he can concentrate 
on his real job of efficient production. 
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Small Dehydrators for Farm Home Use 


By Geo. W. Kable 


FELLow A.S.A.E. 


the interest of investigators and manufacturers in a piece of 

home equipment. There are few agricultural colleges that 
have not issued bulletins on the subject and many have their own 
designs for homemade equipment. Electric power companies are 
equally active in putting out instructions and plans, and the interest 
goes right up to the vice-presidents. It has also been reported that 
some forty manufacturers have indicated to different branches of 
the government that they would like to build home dehydration 
equipment. 

Some of our own members have argued the case of home dehy- 
drators before WPB and Senate committees until materials have 
finally been set aside for building 100,000 electric home dehydra- 
tors this year. 

The National Dehydrators Association composed of the leading 
commercial food processors are also interested in home dehydration, 
but for a different reason. These processors are said to have more 
than $100,000,000 invested in the industry to dehydrate some 
1,750,000,000 pounds of foods for the Army, Navy, and Lend-lease 
this summer. When the war is over they expect to sell dehydrated 
products to the public and they want to, see to it now that the 
public taste for dehydrated foods is not ruined by poor products 
coming out of kitchen dehydrators. 


Dehydration is not solely a process of drying foods. The dry- 
ing must be done in a manner to retain the color, nutrients, vita- 
mins, and appetizing appeal of the original foods, and so they will 
rehydrate as nearly as possible to the quality of those foods in their 
fresh condition. From the standpoint of processing methods and 
equipment design, this is a very different matter from just drying 
the foods. 

Commercial dehydrators have succeeded in producing excellent 
products in recent years. The change has been not so much in the 
design of the equipment used as in the technique of selection, 
preparation, preprocessing, and precooking, and in packaging and 
storage. Different foods require quite different preprocessing pro- 
cedures and different drying temperatures. 

For the sake of distinction, a drier is a piece of equipment 
which aids in the removal of water from a substance; a dehydrator 
is a drier in which the drying process — the temperature, air move- 
ment, and humidity — is under the control of the operator. All de- 
hydrators are driers; not all driers are dehydrators. 

Some of the well-designed small 
dehydrators have produced dried foods 
equal to commercial products in qual- 
ity, but the same intelligent care in 
handling before and during drying is 
as necessary as with commercial size 
units. 

Home dehydration is a food-sav- 
ing process but not a labor-saving 
process. The preparation of the foods 
and preprocessing requires more time 
and labor and more equipment than 
similar preprocessing for either can- 
ning or freezing. Whether house- 
wives are pleased with their home 
dehydrated products next winter will 
depend as much or more on how 
well they have learned and followed 
the correct procedures in dehydrating 
as on the drier they use to remove 
the moisture. 


Quick drying is desirable to pre- 


G te i dehydrators have broken the record for quickly arousing 


Paper presented at the annual me2i- 
ing of the American Society of Agricul- 
tural Engineers at Lafayette, Indiana, 
June, 1943. A contribution of the Rural 
Electric Division. 


Geo. W. KaBLe is editor, Electricity 
on the Farm. : 


serve quality, but at the same time the foods must not be over- 
heated. This calls for some knowledge of the drying process. 

In studies of prune dehydration at constant air temperatures 
made by the author in association with Prof. E. H. Wiegand of 
Oregon State College a number of years ago, we found that the 
time to speed up drying was in the first few hours after the prunes 
were put in the drier. Other investigators have come to similar 
conclusions. The accompanying curves are typical of what may be 
expected in drying foods at constant temperatures. The exact shape 
of the curves will vary with a number of different factors. What I 
wish to point out is that drying takes place most rapidly at the begin- 
ning when the air temperature is high, and that the rate of drying 
does not vary so greatly with different temperatures near the end of 
the drying period. This was true also to a limited degree with rela- 
tive humidities. It was possible, however, to do reasonably fast dry- 
ing with relative humidities as high as 40 per cent when the higher 
temperatures were used. 

With the limited wattage used in most home dehydrators and 
without a thermal control, we get conditions which are just the op- 
posite of those which are optimum. Because of the evaporation of 
free moisture the temperature comes up very slowly at first and the 
relative humidity is high. In fact, to get the temperature up some 
operators recommend closing the vents and permitting the moisture 
in the air to build up toward the saturation point. Near the end 
of the drying time the temperature tends to be high and the hu- 
midity low. 

In order to reverse the natural temperature and humidity con- 
ditions as much as possible some method of temperature control, 
either manual or automatic, is desirable. There is little danger of 
overheating foods during the first quarter of their drying period 
when moisture is being freely evaporated from them. The evapora- 
tion has a cooling effect so that the products may be 50 deg or 
more below the surrounding air temperature. 

Several factors in the use of thermostats deserve special con- 
sideration. C. P. Wagner of Northern States Power Co. calls atten- 
tion to the fact that thermal controls will not control air tempera- 
tures even in strong air currents if they are placed so they can get 
any direct radiation from the heating elements. Miss Lenore E. 
Sater of the U.S. Department of Agriculture has found that, in the 
presence of moisture, bimetallic thermostats in dehydrators or ovens 
will give increasing temperatures as the heating progresses. 


I have proposed to several  de- 
signers that they devise a heat con- 
trol which would be governed by the 
temperature of the food rather than 
the air. It would give a semiwet- 
bulb temperature. The control could 
then be set for the maximum per- 
missible temperature for the food be- 
ing dried, a high wattage provided 
at the start, and the control — high 
air temperature at first and lower to- 
ward the end — would be automatic. 


High air velocity across the trays 
will help in maintaining uniform air 
temperatures within the drier where 
the air is depended upon to convey 
the heat to the food. Reasonably high 
air velocities, if evenly distributed 
over the different trays, should give 
more uniform drying and save the 
shifting and turning of trays. In pre- 
liminary studies of small dehydrators 
it appears that more uniform airflow 
over all the trays is obtained when 
some static pressure, even though it 
is small, is built up in a plenum 
chamber just in front of the trays. 
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Typical drying curves 


The matter of safety from fire and protection of fan motors, 
particulary in homemade driers, has not been given adequate con- 
sideration in all cases. W. C. Krueger, extension agricultural engi- 
neer for New Jersey, suggests using a fusetron inside the cabinet 
as an added precaution against sticking or failure of thermostats. 
Where heat is intense, asbestos linings of heat chambers should be 
provided. There is also some question whether ordinary household 
fan motors will long stand the heat inside a dehydrator. In many 
models some motor cooling is provided by directing the incoming 
fresh air over the motor. The General Electric Company has de- 
signed a special motor and heating unit for the purpose. Probably 
few homemade driers would pass Underwriters inspection. Safety 
should not be entirely overlooked in the rush of getting into the 
field. We have no houses to lose now. 

There is wide difference in the extent and methods of venting 
small dehydrators for removing moisture. Some recirculation types 
have very small intakes and outtakes and will just about operate 
on air leakage with the vents closed. Others have no recirculation 
and all the air moves in, over the food, and out. 

The cost of operating will depend upon the intelligence used 
in operation, the insulation, the amount of recirculation, other fea- 
tures of design, arid the interest on investment and depreciation on 
the equipment. It is my personal opinion that the actual cost of 
electricity used for home drying will be relatively unimportant in 
comparison with the labor involved in processing and the first cost 
of the equipment. 

Insulation may serve a more important function than reduction 
of operating cost in enabling higher temperatures to be used within 
the limits of outlet and house-wiring capacities. Time of drying 
will be important as it may take the housewife a half day to pre- 
pare and process the foods, and a 10 or 12-hr drying period beyond 
that would run her labor far into the night. 


Tray design varies widely. Some are of 
solid glass or vitreous enameled steel. Others 
are solid wood, wood slats, wood frames with 
wire ‘screen bottoms, and some have twine 
supported cloth tray bottoms. At least one com- 
mercial dehydrator is of a design that requires 
solid bottom trays to direct the air flow. In 
most dehydrators using forced air circulation, 
the solid trays give about the same results as 
screen bottom trays. Some products like sliced 
apples or spinach stick to solid trays so it is 
almost impossible to get them off in good con- 
dition. To prevent this, cloth may be laid over 
the solid bottom. Glass and enameled trays are 


Agricultural engineers (there are at least 
five of them in this picture) are playing a 
leading role in the design and development 
of the small home food dehydrator 
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and have to be covered with cloth, especially if used for sulphur- 
ing fruits or for fruits dipped in sulphite solution. 

Some excellent tables giving instructions for selection, prepara- 
tion, preprocessing, temperature regulation, packaging and dehy- 
drating are available in bulletins released within the past few 
months. 


It is probably safe to say that all of the small driers will dry some 
foods satisfactorily. The most simple and inexpensive one may do 
a good job if it is properly handled and nursed along. The better 
designed units will require less experimenting, less attention, and 
less labor. There will probably be less spoilage with them because 
some of the desirable conditions will be maintained automatically 
rather than by constant attention and manual operation. 

The small dehydrators in the process of development or for 
which plans are available are too new to pass judgment on. It 
would not be possible to give the relative merits of specific designs 
without first running a season’s comparative tests on them. This 
has not been done. The measure of success will not be theoretical 
but actual performance in the hands of users. 


REFERENCES 
(As of May 15, 1943) 


MANUFACTURERS 
(Driers being developed) 


Bailey Lumber Co., Bluefield, W. Va. (Will make Southern States de- 
hydrator with fan recirculating unit. Price about $25 complete) 

General Bronze Corp., Long Island City, N. Y. 

General Electric Co., Bridgeport, Conn. (Small dehydrator; also special 
fan and heater unit with high-temperature motor) 

Lansdowne & Moody, Houston, Texas. (Cabinet with trays to be heated 
by one 200-watt lamp. No fan. Sells for $5.95 without lamp. Being 
sold by Sears and Ward in Texas and by Gimbels in New York) 

Metropolitan Device Corp. Inc., Brooklyn, N. Y. (Built REA units and 
have small unit of own design with fan recirculating device and 
automatic heat control) 

Stewart-Warner Corp., Chicago, IIl. 
each tray) 


Wood Manufacturing Co., Santa Cruz, Calif. (Electric recirculation type) 


BULLETINS AVAILABLE 


Homemade Food Driers (Stove top and electric types). Extension Circu- 
lar 709, University of Nebraska, Lincoln, Neb. 

Dehydration of Fruits and Vegetables in the Home. Station Bulletin 
183. University of Tennessee, Knoxville, Tenn. Plans for small driers, 
selection, care, preparation, directions for dehydration, packaging 
and refreshing fruits and vegetables. 

Dehydration of Fruits and Vegetables and Utilization of Dehydrated 
Products. Bulletin 225, Georgia Experiment Station, Experiment, Ga. 
Home, community, and commercial dehydration. Preparation, dehy- 
dration, packaging, and rehydration. ' 

How to Dehydrate Food at Home. Folder in color with plans for South- 
eastern States dehydrator and table of dehydration instructions. 
Available from agricultural extension services of the following states: 
Tennessee, Kentucky, Virginia, North Carolina, Georgia, Florida, 
Alabama, Mississippi, and Arkansas. 

Specifications for Dehydrated Fruits, Vegetables and Soup-Mixtures. 
Quartermaster Depot, Office of Commanding General, Chicago, Illinois. 

Farm and Home Drying of Fruits and Vegetables. Farmer’s Bulletin 
1918, U. S. Department of Agriculture, Washington, D. C. 

Nutritive Value of Dried and Dehydrated Fruits and Vegetables. Tech- 
nical Bulletin 262, New York Agricultural Experiment Station. 
Geneva, N. Y. (Continued on page 266) 


(Electric heaters above and below 


easy to keep sanitary. Galvanized wire screen will eventually rust’ 
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Home Dehydrators— Here Today! Gone Tomorrow? 
By Lawrence C. Porter 


FELLow A.S.A.E. 


ROBABLY no one subject is creating more interest and talk 
P in the home today than the raising and preserving of food. 

Almost over night there has sprung up a wide interest in the 
home type dehydrator. Many experimental models have been made, 
and construction designs and instruction sheets issued. Some of 
these have been carefully tested in the laboratory by experts who 
know all the little tricks necessary to success. We wonder what public 
opinion will be a year from now after Mrs. Jones and Mrs. Brown 
and Mrs. Black have actually used the home dehydrator. 

So far the idea seems to have “just growed”, like Topsy, with 
relatively little ingenuity and not a great deal of research put into 
the design and construction of units. A year ago at the A.S.A.E. 
annual meeting one of the colleges showed a dehydrator they had 
developed. It consisted essentially of a simple box with some cleats 
nailed to the sides to support trays of food to be dried. On the 
bottom of the box were nine 100-w mazda lamps to furnish the 
heat, and on the top was an ordinary household fan to draw the air 
heated by the lamps up through and over the trays of food, and out 
at the top. Samples of food that had been dried in this unit were 
exhibited, and the parade was on! One college after another came 
out with dehydrator designs. Some were chinese copies of this early 
unit and some were slightly modified designs. Then several of the 
electric utilities saw the light and also designed and publicized de- 
hydrators. REA and TVA entered the race and were soon joined 
by some commercial organizations. A lumber company, for exam- 
ple, placed a unit on the market. A manufacturer of heat insulating 
board put out a design for a unit to be constructed from their pro- 
duct. And finally some of the large electrical equipment manufac- 
turers entered the field with designs approved at Washington with 
a promise to release enough material to permit manufacturing and 
marketing 100,000 unfts. 

Then the flame was fanned when the U. S. Department of 
Agriculture urged as many people as possible to preserve their sur- 
plus garden produce this year; and in the same breath said that 
non-acid vegetables should not be canned unless you have a pressure 
cooker, or you might be killed by the deadly botulinum germ; 
however, you can safeguard against sudden death by dehydrating 
your vegetables. Pressure cookers, due to war conditions, are as 
scarce as the proverbial hen’s teeth, in spite of the 275,000 that 
WPB expects to release for use by the 136 million people in the 
USA. But, according to much publicity, anybody with a hammer, 
a saw, and a few nails can knock together a dehydrator. In fact, 
one publication even shows how to make it out of a couple of 
old apple crates! 

Apparently almost anything that generates a little heat can be 
used in the home type dehydrator. Looking through the various 
bulletins on the subject we find illustrated and recommended the 
following heat sources: (1) The portable oil stove, (2) the kitchen 
tange (wood, kerosene, gas, or electric burning), (3) gas hot plates, 
(4) electric hot plates, (5) electric flat irons, (6) portable electric 
heaters (with or without fan), (7) ordinary electric light bulbs 
(100, 200, 250, or 300-w), (8) infrared drying lamps, (9) out- 
door sun, (10) oil or electric table lamps, and (11) nichrome or 
iron wire resistance units. 

Dehydrators are recommended both with and without forced 
ventilation. For forced ventilation anything from the cheapest little 
6-in household fan to the 14-in variable-speed oscillating unit have 
been suggested. As to how long or how well these fans that were 
designed to operate in open air of perhaps a maximum of 100 F 
temperature will stand up in the moist air in the dehydrator of 
from 140 to 165 F, nobody seems to know. 

Many of the dehydrator designs show gas-filled electric light 
bulbs in the bottom of the unit with their tops just a few inches 
below the bottom tray on which wet fruit and vegetables are placed. 
The fact that water dropping onto the bulb of a gas-filled lamp is 
likely to crack it and burn out the lamp, or even cause it to ex- 
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plode, seems in many cases to have been entirely ignored. This dan- 
ger would be eliminated if carbon filament lamps were used. 

Most of the dehydrator designs call for wood construction. 
Some call for even paper or corrugated board. They do have small 
adjustable vents, but it would be very easy to have those closed. 
Then we would have from 900 to 1200 w of electrical energy boxed 
up in a practically air-tight inflammable box of relatively small di- 
mensions. Would that start a fire? Nobody seems to have taken the 
trouble to find out. In fact, some dehydrators with wooden legs 
are shown set on top of open-flame kitchen ‘ranges. That probably 
is all right—until someone gets careless and puts the leg too near 
the flame. 

Most of the dehydrators have trays which are one or two inches 
shorter than the length of the cabinet, the idea being that the first 
tray is pushed all the way back, the second tray is placed against 
the front, the third against the back, etc. This is to allow the air 
to circulate over the front end of the first tray, backward across 
that, over the rear end of the second tray, forward over that, and 
so on up to the top. Some of the dehydrators have stops placed 
on tray slides so as to hold the trays in the correct position. This 
adds to the material and labor of construction. 

Furthermore, after the food has begun to shrink air spaces are 
formed between different pieces of food and the air soon goes up 
through the trays rather than circulating back and forth across them. 

We wonder why no one has suggested building the trays the 
full length of the dehydrator and then, after they are loaded and 
before putting them in the unit, pushing the food back a little 
from the front end of the first tray, back a little from the rear end 
of the second tray, and so on up, which would accomplish the same 
purpose, give a little more capacity, and save a little material and 
labor. 

For those who wish to go to the least possible expense and 
labor to experiment with dehydration before building a carefully 
made unit requiring considerable carpentering skill, reasonably sat- 
isfactory results can be obtained by making a frame to hold the 
trays and simply placing over it a corrugated paper carton. Three 
sides of a rectangle are cut out on the top of the carton and the 
flap bent up as an exhaust vent, and the same can be done at the 
bottom; or the frame holding the trays can be set up on four blocks 
to hold the bottom of the carton a little way off the table. 

As a matter of fact, it is not even necessary to build a frame 
in which the trays can be slid in and out. If they are made of 
simple 2x1 pieces nailed together and have a piece of netting tacked 
across the bottom, the trays can be stacked one on top of the other. 

A corrugated paper carton, of course, is not such a good heat 
insulator as a carefully made cabinet with commercial heat insul- 
ating material. On the other hand, it is a reasonably good heat in- 
sulator and can probably be found around the house or easily ob- 
tained at the local grocery store. The difference in current con- 
sumption between a unit made of good heat insulating material and 
that made of a corrugated paper carton is so small that the dehy- 
drator would have to be used a long, long time to pay for the 
additional cost of the heat insulating material and the labor of 
putting it together. 

Some of the dehydrators are shown with cloth bottoms to the 
trays to support 1 or 11/ lb of vegetables. For example, let us say 
spinach. Suppose the spinach gets well dried and for one reason 
or another the cloth support tears or pulls out and drops the dry 
spinach down onto the heat source. Fire might start. 

Wire bottom trays are recommended for holding such things 
as pears, peaches, potatoes, plums, etc. Unquestionably they will 
stick to the wire. Cheese cloth spread over the wire is advocated 
to lessen that difficulty. Even glass trays are used in some cases. 
How much is the drying slowed up by having-the air go only 
across the product instead of up through and around it as well? 
If anybody knows, the secret has been well kept. Would plastic 
netting be better? And if so, where do we get it? 

The idea of making the cabinet of heat insulating material to 
conserve energy is sound, but that adds considerably to the cost 
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and difficulty of construction. It is stated that about 10 Ib of fruit 
and vegetables can be dehydrated in approximately 8 to 14 hr, 
depending upon the kind of food. For easy figuring, let us say the 
dehydrator uses 900 w of electrical energy for 10 hr. That means 
consuming 9 kw-hr, which at 3c per kw-hr is 27c. The food is 
supposed to dry at approximately 140 F, and unless the unit is equip- 
ped with a thermostat (and most of them are not), the temperature 
is regulated by unscrewing one or more bulbs and by opening the 
air intake and outlet wider. Practically, we wonder how closely 
the temperature will be regulated, and how much of the 27c would 
be saved by the use of heat insulation. Would it be enough to 
pay for cost of the material and labor of installation? We wonder. 

Speaking of temperature, the fastest drying results when the 
produce is started at high temperatures, say, 165 F or more, and 
then reduced as the surface moisture dries. Actually most home- 
made dehydrators work in reverse. Due to the initially high mois- 
ture content of the produce, evaporation keeps them cooler at the 
start and the temperature in the produce itself rises as drying pro- 
presses. A little ingenuity could get around that difficulty in several 
ways. (1) Enough heat could be used to offset the early surface 
evaporation and then reduced either manually or by thermostat as 
drying progresses. (2) Dehydrators could be constructed with high 
and low temperature compartments and the food trays moved from 
one to another, or even allowed to fall through graded size open- 
ings as it shrivels or shrinks in drying. (3) It should be quite 
possible to place the food on a slowly moving belt or on rotating 
trays passing under graded temperature heat sources. 

Most of the dehydrator designs so far call for adjustable area 
intake and outlet openings. Why both? Any air that goes out 
must also come in. Close either the outlet or the intake and circu- 
lation stops, so why not save construction by having only one of 
the openings adjustable? 

Another problem is what to do with the dehydrator when it is 
not in use. It is just one more big box to stand around somewhere. 
Apparently no one has yet made a unit consisting of four flat sides, 
a flat top, and a flat bottom that can be hooked together, or even 
hinged, so that when the job is finished the unit can be easily dis- 
assembled or folded up into a relatively compact unit. In fact, a 
workable dehydrator could be made simply by suspending several 
food trays, one under the other, over the heat source and setting a 
large corrugated paper carton around them to cause most of the 
heat to go up through the trays. 

There have been reports that the use of infrared lamps, partic- 
ularly the reflector bulb type, results in much faster drying. Dehy- 
drators have been built with several layers of trays, one above the 
other, and a baffle between the lamps and the bottom tray. Any 
possible advantage of these more expensive and less available lamps 
is then lost by cutting off the direct radiation. Even if the baffle 
were eliminated, the food on the bottom tray would cut off the 
direct radiation from the trays above and would likely dry too fast 
or scorch before the warm air dried the food on the upper trays. 
Under such conditions the only function of the infrared lamps is 
to heat the air passing over them, and they are no more effective 
for that purpose than ordinary and less expensive lamps of equal 
wattage. 

If the direct radiation of infrared lamps will dry food much 
faster than is done by simply passing warm air over it, and pro- 
vided they don’t dry it so fast as to produce case hardening, a 
single tray of food with R-40 reflector-bulb drying lamps above and 
below it, or on each side of it, might be enough faster to compen- 
sate for the use of a single tray instead of multiple units. 

Speaking of lamps, there is no more heat in nine 100-w lamps 
than in three 300-w lamps, but the former require six more sock- 
ets and a corresponding increase in wiring and installation labor. 
The nine lamps list at $1.35. Three 300-w lamps cost identically 
the same. 

Every available bit of tungsten filament wire is needed for more 
important jobs of lighting war plants, offices, schools, and homes. 
The use of carbon filament lamps has these advantages: (1) Saves 
critical materials; (2) where thermostats are used, carbon lamps 
do not have the high initial inrush current of tungsten filaments 
and therefore do not destroy thermostat contact point by arcing; 
(3) carbon filament lamps have a higher heat and lower light out- 
put per watt; (4) the carbon lamp has a long life, and blackening 
is no detriment for heating purposes, and (5) water dripping onto 
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a carbon lamp is not likely to crack the bulb or even cause it to 
explode as is almost certain to happen with a gas-filled tungsten 
filament lamp. - 

In most of the lamp dehydrators the lamps are placed base 
down on the bottom, thus increasing the size of the dehydrator un- 
necessarily. They will operate just as well in horizontal positions 
and can be staggered to obtain further space saving, having the base 
of one lamp opposite maximum diameter of the bulb of another, 

There seems to be some indication that bright light has a dele- 
terious effect on vitamin C. If it does, why not place the lamps in 
a section of the dehydrator entirely shielded from the food since 
their only function is to heat the air blown over them? 

The timing of the drying process could be done more easily by 
the use of a time switch, such as the electric timer used with the 
household roaster. Even an ordinary dollar alarm clock would be 
a good reminder for the housewife. If one of the radio clocks is 
available which will preset any 15-min or longer program, it could 
be used to regulate the drying temperatures. For example, it might 
be set for a 4-hr period at the start, then off for 15 min, on for 1 
hr, or any other combination which by experiment would be found 
to give the best results. 

Sulphuring certain fruits is recommended in preparing them for 
dehydration. Sulphuring is a mean job that has to be done out of 
doors. There is available a solution (developed by the Boyce Thomp- 
son Institute for Plant Research, Yonkers, N. Y.) in which the 
fruit is simply soaked to accomplish the same result as sulphuring. 
It is much more convenient and not at all expensive. Known as 
Frulite, it is sold by the Frulite Company, 30 S. Broadway, Yon- 
kers, New York. 

Unquestionably the publicity that has been given the homemade 
dehydrator by and large will result in an overall advantage, and in 
saving considerable food. There will be some failures, of course, 
partly due to poorly designed and poorly built equipment, partly 
due to lack of knowledge regarding the preparation and handling 
of the food, and partly due to lack of patience to fuss with the 
process. A great many people will become acquainted for the first 
time with dehydrated foods. Some of the home product will be 
very good and some not so good. 

Manufacturers of home type dehydrators have a great oppor- 
tunity to influence considerable postwar business by the end pro- 
duct their units produce. If it is good, the users will develop a 
liking for dehydrated foods and thus materially increase the market 
not only for home dehydrated foods but for the commercial product 
that will be available in quantity after the war. If it is bad, the 
acceptance by the public and the development of commercial dehy- 
dration may be seriously retarded. 

We have passed the first flush of a new idea—new at least to 
the majority of the public. Now is the time to do more careful 
design work, make more tests, and do further research. By winter 
the public will have found out what’s good and what’s bad with 
the dehydrator designs now available. Our colleges, electric utili- 
ties, etc., will do well to gather as much of this service data as 
possible and be ready next spring with some greatly improved de- 
signs of homemade dehydrators; and the same goes for commercial 
manufacturers of the homé type dehydrators. 


Home Dehydrators— References 
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Home Drying of Fruits and Vegetables. Extension Circular 232, North 
Carolina State College, Raleigh, N. C. ‘ 
Home Dehydration of Fruits and Vegetables (Contains plans for electric 
dehydrator). Extension Service, Purdue University, Lafayette, Ind. 
Food Preservation by Drying. Circular 463. Rutgers University, New 
Brunswick, N. J. 

Home Drying of Fruits and Vegetables with the W.S.C. Dehydrator. 
Popular Bulletin No. 172, State College of Washington, Pullman. 

Establishing a Community Food Dehydrator (Special Bulletin 8) and 
Constructing a Community Focd Dehydrator (Special Bulletin 9). 
Mimeographed war production training publications of the State Bozrd 
of Vocational Education, Atlanta, Ga. Instructions, plans, and 
procedures. 

Community Food Dehydrators — Their Construction and Use. Mimeo- 
graphed circular containing plans, bills of materials, costs, dehydra- 
tion table. Georgia Agricultural Extension Service, Athens, Ga. 


BLUEPRINTS, PLANS, AND DESIGNS OF HOME Driers 
(Partial list) 
Bureau of Human Nutrition and Home Economics, USDA, Washington, 
D. C. - 


Commerce Dept., TVA, Knoxville, Tenn. (Three sizes of home deby- 
drators and a community dehydrator) 
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of setting up a wartime rural electric service department 
would be to say “Don’t” and then go fishing. 
However, in discussing it, it will be necessary that I limit my 
remarks to the conditions under which our company operates. Please 
bear in mind that my remarks will be more or less general and 
should be altered to apply to different situations. 

Probably, to be technically accurate, we should define the kind 
of war for which we are setting up a rural electric service depart- 
ment. I am, therefore, basing my assumption on the fact that we 
are participants in a global war and that any program that does 
not bend itself and make all effort towards the winning of this war 
should not exist; it should not even be discussed. 

Recently I visited a branch office of WPB in an attempt to 
facilitate the approval of priorities to secure some badly needed 
equipment. The first thing I noticed upon entering the office was 
a large placard which read, “If It Doesn’t Help to Win the War, 
Forget It.” Thus any rural program setup must give first consid- 
eration to activities leading to the direct assistance in winning the 
war and all others become of secondary nature. ; 

With this premise then, I suggest that, first of all, the organi- 
zation should have an individual well qualified with the interpreta- 
tion or the ability to make the interpretation of the various limita- 
tions and rulings as laid down by the WPB. We may not always 
agree that these rulings are wise or just, but regardless of this we 
must realize that the men who write the orders or make the rulings 
have a much broader picture of the over-all situation than we are 
permitted to see. We must, therefore, even though we may radi- 
cally disagree, abide by these rulings both in letter and spirit. If 
we disagree, there are channels through which we can hoist our 
disagreement. : 

Now more than ever, we must be in a position, or place our- 
selves in the position as rapidly as possible, to be able to inform 
correctly any individual making a request for information on any 
electric operation on his farm. This is not easy when we realize 
that in most of our organizations many of the rural electric service 
men are now in some branch of the armed forces, and men who 
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Agricultural Engineers at Purdue University, June, 1943. A contribution 
of the Rural Electric Division. 


Roy E. HAYMAN is in charge of rural electrification, Oklahoma Gas 
and Electric Co. 
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Department of Agricultural Engineering, University of Illinois, Urbana 
Department of Agricultural Engineering, University of Idaho, Moscow 
Department of Agricultural Engineering, A. & M. College of Texas, Col- 
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By Roy E. Hayman 
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know something of the application of electricity and of the farmers’ 
problems are rare indeed. We are confronted not only with the 
shortage of materials but also a shortage of trained personnel ; there 
is a great need for both, and at times this need becomes very vocal. 

One problem is probably common to all, that is, what is the 
solution of the repair or service problem on customer equipment ? 
This is becoming increasingly important as there is little or no parts 
in stock to repair equipment, and, in many cases, repair parts are 
difficult or impossible to get, as qualified repair men have been 
taken into the armed forces just as our rural service men. Fortu- 
nately, we have been pretty well relieved of any necessity of meet- 
ing the demands for new line construction. I feel quite sure that 
this is a very limited or minor problem everywhere. The principal 
qualification is to be able to say ““No”’ to an extension request, and 
then to give an explanation to the applicant why the answer must 
be in the negative. An explanation of the reasons for the limita- 
tions, I believe, will be readily accepted by almost everyone, and 
while he may be disappointed in the refusal of his request in gener- 
al, he will recognize the justification of the denial. However, for 
the benefit not only of your own organization but also of those 
individuals taking the brunt of the criticism in our various war 
agencies, we should not merely say, “It’s a war or government 
ruling.” This is unfair to these men and agencies laboring under 
a severe handicap, and I fear that if we indulge in this practice of 
giving answers we will eventually have some dirty linen of our 
own to clean. We find, therefore, that it is advisable to utilize the 
best men available for this task. 

With respect to the servicing of equipment, while it is true that 
many sales-service organizations have closed for the duration, this 
situation is not hopeless by any means. Many expediencies have 
been worked out, dependent upon the needs of the local situation. 
In some areas companies and service organizations have, for instance, 
secured, and are making available on a lend or limited rental basis, 
motors and some other types of equipment. All of the major manu- 
facturing companies, recognizing the seriousness of the repair situa- 
tion, have set up rather elaborate service organizations, and in which 
are men well qualified and experienced to teach the servicing of 
equipment to recruits of the industry. 

We have held several such schools and the results have been 
rather gratifying. We have found a very satisfactory source of re- 
cruits in our state rehabilitation commission. For instartce, there is 
no reason why a man suffering from the handicap of a missing leg 
could not be just as good and as efficient a repair man on an elec- 
tric refrigerator or washing machine as if he had two legs. Then 
there are men of fair mechanical ability, who are approaching or 
have passed the age of competing in heavy industry with the young- 
er men, who can be recruited, and in many cases have become very 
satisfactory service or repair men. 

Recently we have found it advisable and profitable to assign to 
one man the sole duty of locating any type electric equipment that 
is idle, making a complete list of this equipment, giving the age 
and general condition, the asking price, and the name of the owner. 
This information, in turn, is supplied through proper channels to 
possible purchasers. We were greatly surprised at the amount of 
serviceable equipment that is idle in warehouses, attics, basements, 
or garages. Thus by locating the equipment and bringing together 
its owner and a possible purchaser, we have been able to add ma- 
terially to existing loads on the lines and, in many cases what is 
more important, supply needed parts of repair equipment in basic 
producing plants. 

The setting up of a rural electric service department is not easy 
at any time, and the difficulties during wartime are many times 
multiplied. The solution of this problem in any given locality must 
be based on the conditions existing and the personnel available. 
While the difficulties are great and will probably become much 
worse until victory is won, this problem I believe offers an oppor- 
tunity to do a worth-while job and one which we can expect re- 
muneration after the war is won and we can again live as normal 
human beings are supposed to live. 
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The Paint Situation 
By Geo. H. Priest, Jr. 


MEMBER A.S.A.E. 


N VIEW of the huge military demands for scarce materials and 
in view of the limitations placed upon new construction, it is 
imperative that every effort be made to conserve existing farm 
structures. Under the WPB Construction Limitation Order L-41, 
the painting of new construction becomes a part of the cost of the 
project and as such is subject to the limitations of the order, but 
the repainting of existing construction comes under the heading of 
maintenance and repair, upon which there is no limitation. 

In spite of the tremendous demands made upon the paint in- 
dustry in connection with the military program, there is ample pro- 
duction capacity to care for all military and civilian requirements. 
The paint industry has, of course, experienced some material short- 
ages due to two primary causes: (1) The cutting off of imports of 
resins from Africa and the Far East, tung oil from China, oiticica 
oil and castor beans from Brazil, and flaxseed from Argentina, and 
(2) the diversion of solvents and materials used in making syn- 
thetic resins to the manufacture of military explosives. 

Until recently, however, there have been no significant changes 
in paint formulation except that the modern quick-drying interior 
finishes, which are dependent upon solvents and synthetic resins, 
have been replaced by finishes which are somewhat slower drying, 
but otherwise entirely satisfactory. 

Because of the inability to maintain the normal supplies of 
imported drying oils, the industry has become more and more de- 
pendent upon the domestic flax crop for its supplies of linseed oil. 
Our domestic flax crop has been tremendously increased and is 
estimated by the Crop Reporting Board to yield 53,000,000 bu this 
year as compared with about 40,000,000 bu a year ago, which, in 
turn, was 25 per cent more than in 1941. 

However, because of the over-all shortage of fats and oils and 
the necessity not only for replacing imports which have been cut 
off, but of exporting substantial quantities to our military forces 
and allies abroad, it has become necessary for the War Food Ad- 
ministration to divert a considerable portion of our domestic crop 
to edible purposes or for use as a replacement for other industrial 
oils which are diverted to edible purposes. 

Accordingly, paint manufacturers are now limited in their use 
of oil to 50 per cent of their average consumption for the years 
1940 and 1941 to meet all civilian requirements; while in order to 
effect conservation of the oil that is available the War Production 
Board has limited the amount (pounds per gallon) which can be 
used in making paint, establishing maximum quantities for ten 
different classes of paint for interior and exterior use. 

This order, issued June 17, becomes effective July 1st and means 
that for the duration there will be less oil in paints but that more 
gallons can be made with the amount of oil which is permitted, 
while dry powder and paste water paints and the resin-emulsion 
paints, which are relatively low in oil content, will find an in- 
creasing field of usefulness. 

Paints made in accordance with provisions of the WPB order 
have been tested by individual manufacturers, by the National 
Bureau of Standards, and by the scientific section of the National 
Paint, Varnish and Lacquer Association, and have been approved 
by the Office of Price Administration as entirely satisfactory for the 
purposes for which they are intended. 

In common with other industries, the paint industry is here and 
there faced with problems of transportation and manpower, as well 
as materials, and it is possible that there will be some difficulty ex- 
perienced in obtaining linseed oil during the next two or three 
months until the new crop comes in. However, dealers are gener- 
ally well stocked and it is believed that the industry will be able 
to continue to supply adequate quantities of good quality paint for 
all essential civilian requirements. 

The maximum oil content established for exterior paint, for 
instance, is 3.75 lb per gal as compared with a general average of 
5 lb per gal before the change was necessitated. However, by body- 


A statement to the Farm Structures Division at the annual meeting 


of the American Society of Agricultural Engineers at Lafayette, Ind., 
June, 1943. 


Gro. H. Priest, JR. is director, technical field service, National Paint, 
Varnish and Lacquer Assn. 
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ing a portion of the linseed oil, it is possible to produce a vehicle 
consisting approximately of one-third each of raw linseed oil, bodied 
oil, and thinner which is comparable to the conventional vehicle 
consisting of approximately 85 per cent oil and 15 per cent thinner, 
A paint made with this vehicle, containing 3.75 lb of oil per gallon, 
will have the same consistency and general working properties as 
a paint containing 5 lb of raw oil. 


Wartime Farm Lumber 
By C. L. Hamilton 


MEMBER A.S.A.E. 


T THE time this country was plunged into war there were {our 
A materials that were free — wood, cement, glass, and clay pro- 
ducts. The supply of these seemed adequate and they were substi- 
tuted for critical metals. Wood was the principal substitute ma- 
terial and it has taken the major portion of the substitution load. 
It was substituted for aluminum in propellers, for steel in construc- 
tion, and for a thousand other uses. It has been substituted liter- 
ally from the cradle to the grave for there is a War Production 
Board order that limits the use of steel in baby carriages and in 
coffins. Wood was the substitute used. 

Wood has now left the free list and has become one of our 
critical materials. The substitution program and military require- 
ments increased lumber consumption in 1942 to about 40 billion 
board feet. The 1942 consumption exceeded production by 6 to 7 
billion board feet. The excess consumption had to come out of in- 
ventories badly depleted all over the country. 

Last winter it was estimated that the mills might produce 32 
billion board feet during 1943, but the latest reports indicate that 
probably not more than 29 billion board feet will be produced this 
year. Several reasons account for the decrease in production but the 
most important is inadequate labor to supply the mills with logs. 
There is no satisfactory substitute for an experienced lumberjack. 

Just before the war over 5 billion board feet of lumber was 
used in farm construction. This year probably not more than half 
of this amount will be available. Both military and civilian con- 
struction have decreased considerably this year but there has been 
a large increase in lumber requirements for boxing and crating. 
Besides essential civilian needs vast amounts of food, equipment, 
and other material must be crated for shipment abroad. It is esti- 
mated that nearly one-half of this year’s lumber production will be 
required for boxing and crating purposes. Essential manufacturing, 
construction, and lend-lease needs represent the main competitors 
for the remaining supply. We now have the greatest lumber scram- 
ble, between essential competing interests, that tinis country has ever 
experienced. Diversion of lumber to one use takes it away from 
another that may be equally urgent. 

Both the WPB and the War Food Administration recognize the 
need for lumber and other materials essential to the food produc- 
tion program. Recently the WFA has been authorized to assign a 
higher preference rating (AA-2) to the extent of 500 million board 
feet during the third quarter for essential farm lumber. While this 
rating should provide some relief, it may not be high enough to 
get lumber in some areas and we must realize that the supply is 
inadequate to furnish all of the lumber that could be used to ad- 
vantage in the food program. We must divert the limited supply 
to the most urgent uses and use lumber substitutes wherever possible. 

To relieve the pressure, all non-essential uses of lumber should 
be stopped. In essential construction, all suitable lumber substitutes 
such as cement, brick, tile, and composition wallboards or shingles 
should be used to the fullest extent possible. Recently a number 
of new types of commercial wallboards with waterproof surfaces 
have been developed. These materials must be used to conserve 
lumber, even though they may not provide the quality or the type 
of construction we wou!d recommend in normal times. Agricultural 
engineers can contribute greatly by directing or encouraging the 
proper use of these substitutes. Farmers can also contribute by 
getting any marketable timber on their farms to sawmills. This is 
a job that could be done during periods when their full time or 
labor is not required on food production. 


A statement made before the annual meeting of the American. So- 
ciety of Agricultural Engineers at Lafayette, Ind., June 1943. 


Cc. L. HAMILTON is chief, farm buildings section, Farm Machinery 
and Supplies Division, War Food Administration. 
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Emergency Methods and Equipment to Meet 
Wartime Needs 


By R. D. Barden 


MEMBER A.S.A.E. 


problems. We are all well aware of the limitations placed 

on the manufacturers of new farm equipment by Limita- 
tion Order 170, which originally provided 23 per cent of 1940 
production, and most of us are also aware of the labor shortage 
that exists on many farms. This shortage is most acute in indus- 
trial areas where farmers have found difficulty in meeting wage 
competition. This situation coupled with the number of boys from 
the farm in the armed services has created a severe drain on man 
power in the agricultural areas of the nation. 


The loss of man power on the farm in itself is serious enough, 
but what we frequently fail to realize is the relationship that exists 
between labor and equipment on the farm. If we look back a 
hundred years, we find that about 75 per cent of the population 
lived on the land; in other words, it took about three people living 
on the land to provide food and shelter for themselves and one 
person in town. Today the situation is quite reversed. As a matter 
of fact, it is doubtful if we have 20 per cent of our population 
gainfully employed in agriculture. When we consider that the 
government has asked for increased food production for ourselves 
and our allies, coupled with the fact that equipment is difficult to 
obtain, it is little wonder that farmers are interested in homebuilt 
equipment of various types that may help solve their labor and 
equipment problems. 

It is to be regretted that farmers find it necessary to take their 
time to build devices for themselves, which normally should be 
and would be built in quantities by factories with more efficient 
over-all production. This loss of effort is serious when this country 
needs the efficient use of all man power available. 


If we examine the labor requirements of the average general 
livestock farm of the north central area of this country, we find 
that there are two periods of the year when labor requirements are 
at a peak. These periods are during the conflict of corn cultivation 
and hay harvest and during the fall with harvesting of corn and 
other crops. If we can develop methods and devices to lower the 
peaks in these two periods of the year, we not only provide a more 
efficient use of labor but we also can materially provide a device 
for stepping up farm production in a time when more food is 
needed badly. Until the last few years little change or improve- 
ment had been made in methods of handling the hay crop. The 
fact that so many buck rakes have been built on farms or in neigh- 
boring shops is evidence that farmers have long felt the need for 
some method to save time and eliminate hard work at this period 
of the year. Methods of handling crops in the growing season as 
well as the harvest season will do much to meet the present labor 
and equipment crisis. 

If we will examine the labor requirements of the average live- 
stock farm of this country, we find that at least 60 per cent of the 
total labor required on the farm is used in livestock labor. Rear- 
rangement of farms, livestock handling, and feeding devices are all 
practical means of reducing heavy labor requirements. How many 
times do you find yourself doing the same job day in and day out 
when by a simple change one-half the labor would have been 
saved? All too often we do the job the same way because we “have 
always done it that way.” 

There are many things that can be done to meet the present 
situation. A few that may be practical under present circumstances 
are as follows: 


\ X 7 ARTIME shortages have confronted the farmer with many 


1 Encourage more exchange of equipment between neighbors. 
To make this practical and acceptable to farmers on large equip- 
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ment we should encourage plans so that the owner goes with the 
machine. The labor that this exchange takes away from the ma- 
chine owner’s farm should be replaced by the man who rents the 
machine. Don’t ask a man to loan or rent his $1000.00 machine 
to every Tom, Dick, and Harry that may need it. 


2 Assist in establishing fair custom and exchange rates on farm 
machinery. Many farmers do not know what a fair rate of exchange 
is, especially on the smaller machines. The A.S.A.E. and many states 
and counties have worked out suggested rental rate tables. 


3 Encourage cooperative ownership of some of the larger types . 
of machines when farms are small and do not justify the invest- 
ment in all equipment. 


4 Encourage more custom purchases of combines, hay balers, 
and corn pickers by dealers, small farmers, and custom operators. 
See that custom rates are set high enough to encourage custom 
operation. 

5 Promote work rings among small groups of neighbors. Keep 
responsibility of ownership identified with the machine so that one 
person is responsible for the condition of the machine. 


6 Develop plans to eliminate duplication of effort. Each year 
many farmers fit their land for corn or other crops only to have a 
heavy rain follow, requiring the reworking of the soil. In the case 
of small farms why not encourage two or three farmers to go to- 
gether, one to fit and the other to plant immediately. In Ohio this 
year there were thousands of acres that had to be reworked because 
of the frequent rains that could have been planted earlier. Some of 
these corn fields are still unplanted. 


7 Encourage the use of combinations of tools up to the practical 
limit of power used. Many farmers could make a once-over appli- 
cation if they could develop and use hitches suitable for the com- 
bination of tools needed. 

8 Provide educational help of various types that are in keeping 
with the present emergency. Several states have developed a “war- 
time series” of leaflets which are single sheet folded or small bulle- 
tins. They are very concise and are written to help solve an indi- 
vidual problem. 

In preparation for my presentation at this meeting I asked each 
state to send me materials that they are using and that they feel 
are helpful in meeting farmers’ problems. (Material arranged in 
folders by states for inspection during the meeting.) 


In compiling this material it was quite evident much time of 
workers might be saved if some plan of cooperation between states 
could be developed. For example, nearly all the states have done 
some work on dehydrators, which must have taken considerable 
time. I am sure that it did in Ohio. Yet the problems of dehydration 
in Ohio are similar to those in other states. It will likely be im- 
practical to develop a plan nationally, but it could be done relatively 
easily in certain areas. Many states produced plans for a baling 
wire straightener. They all look different, but the principle used 
in most cases is the same. The problem in straightening baling 
wire in the East will be the same in the Middle West. 


An illustration on the other side of cooperative development is 
the Midwest Farm Building Plan Service with which we are all 
familiar, the peanut picker of the South, and the buck rake plans. 
From January 1 to June 1, 1943, twenty states have bought, in 
quantities of 50 to 6,500, a total of 29,000 buck rake bulletins 
printed in Ohio. Several states have asked for permission to re- 
print the bulletin in their states. This has been granted. Four out- 
side agencies and a Canadian experimental station have also pur- 
chased in quantity. In terms of saving of man hours, some plan of 
development and exchange would be a worthy wartime activity. 


Epitor’s Note: The list of educational materials compiled by Mr. 
Barden and referred to in his paper, is available in mimeograph form, 
and single copies will be mailed to A.S.A.E. members on request to 
Society headquarters. 
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Preventing Rust in Farm Machinery 
By R. H. Wileman 


MEMBER A.S.A.E. 


HE MEANS of preventing rust in farm machinery is primarily 
of two types; namely, (1) the use of paint to prevent the 
metal from rusting, and (2) the use of grease or some similar 
material to prevent rusting of polished metal parts or where paint 
is quickly worn off. These parts quickly rust when not in use and 
if rusted cause rapid deterioration and no small amount of trouble 
when the machine is again placed in use. : 

I will limit my remarks to the second type of rust prevention, 
except to say that keeping surfaces of farm machines, not subjected 
to excessive wear, well painted not only increases the life or sale 
value of the machine, but also has a marked psychological effect 
on the operator. It is only natural that we would rather use and 
consequently will take better care of a well-painted machine than 
we will a rusty one. 

From the standpoint of actual loss in time and cash, undoubted- 
ly the neglect of polished surfaces or parts where paint is quickly 
worn off is the owner’s or operator's worst offense. Such parts as 
plow bottoms, cultivator shovels, corn planter runners, disk blades, 
etc., are good examples. For protecting such surfaces a material 
that will give good protection from one season to the next, yet that 
can be easily removed, is needed. Outside grain elevators are an- 
other example where such a material could be used to advantage. 

Various oils and greases common on the farm have been used 
for this purpose with varying degrees of success depending largely 
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on storage conditions. Far too large a percentage of machines on 
farms receive no rust preventive treatment whatever. Special greases 
have been developed by the petroleum industry for the prevention 
of rust on metal parts. These materials were developed and have 
been used primarily by industry. However, their use by farmers 
seems to have good possibilities. Greases having a lime or alumi- 
num base are superior to soda-base greases because of the solu- 
bility of the soda in water. 

Tests comparing the effectiveness of these special rust preven- 
tion greases with ordinary oils and greases common on the farm 
are being conducted. Our tests at the Purdue University Agricutural 
Experiment Station were started on February 11 (1943). Two 
kinds of rustproof compounds were used and are being compared 
with the following oils and greases commonly found on the farm: 
SAE-140 transmission grease, SAE-30 motor oil, SAE-30 crankcase 
oil, two kinds of medium pressure gun grease, medium cup grease, 
axle grease, and medium wheel-bearing grease. 

Observations of these oils and greases indicate that they deteri- 
orate in three ways, as follows: 

1 The transmission oil and the pressure gun grease checks. 

2 The motor oil, crankcase oil, axle grease, and wheel-bearing 
grease chalk, and the cup grease flakes off. 

3 The various greases and oils failed and rusting started in the 
order named: SAE-30 motor oil, axle grease, SAE-30' crankcase oil, 
wheel-bearing grease, and cup grease. No rusting has occurred as 
yet where the pressure gun grease or transmission grease were used ; 
however, these coatings are badly checked. There is no indication 


yet of failure where either kind of special rust prevention grease 
was used. 


Farm Storage of Soybeans 


By Deane G. Carter 
FELLOW A.S.A.E, 


HE storage of soybeans on the farm was made the subject of a 
research study in the emergency grain storage.in Illinois in 
1942. It promises to become one of the most complex of the stor- 
age problems. 

There has been no farm storage of any consequence, since here- 
tofore the commercial storages and processing plants have been able 
to handle the crop at the time of harvest. Thus there have been no 
farm soybean storage structures and data are lacking on the problem. 

Our research program is in its second year only and definite 
conclusions are not justified. Yet the need and the interest in the 
subject demands that the problem be stated and general recom- 


2 Soybeans that are mature at harvest and that have moisture 
contents of 13 per cent or less can be stored with minimum danger 
of damage. : 

3 Soybeans deteriorate rapidly when wet, therefore bins must 
exclude moisture from rain, snow, or seepage. 

4 Soybeans with moisture above 13 per cent, possibly up to 16 
per cent, can be stored during the winter season where temperatures 
are usually low. At these moistures, however, the rise in tempera- 


ture in the early spring will likely cause a lowering in grade and 
quality, if not a severe loss. 


: 5 Ordinary ventilation cannot be depended upon to reduce Am 
mendations made. ‘ moistures. There is likely to be some redistribution of moisture in | 
The factors involved in soybean storage may be noted as follows: within the bin, and it is entirely possible that bins will acquire an | 
1 The market value and the strategic importance of soybeans moisture over winter. ac 
re ranks this crop near the top of the list in wartime importance and 6 Insects are not likely to cause damage in the first year of So. 
therefore justifies unusual attention to storage. storage if the beans are kept dry. 
2 The soybean is susceptible to severe damage under unfavora- It should be emphasized that additional research is necessary to I 
ble conditions, especially from a eee ee answer the questions of indefinite storage, fumigation, critical mois- to | 
3 Beans are harvested relatively late in the season, when climatic ‘ents. aol tone diese on meemingtion atede ead fat on No 
conditions are often unfavorable. Straw and grain may be high in : 8 8 . — _— far 
moisture and freezing may occur before the beans are mature. There ‘bas vit 
are many instances when beans are harvested with from 13 to 20 Building Needs on American Farms 7 
per cent moisture. i ‘ HE NEED for adequate houses and service buildings on Ameti- 
4 The typical farm does not have the bin space or the equip- can farms is of great importance. To judge this need realis- ha’ 
ment necessary for turning, moving, and drying. tically, one must consider minimum requirements for decent living *) 
With these problems in mind, it is possible to present the best and the efficiency of the farm for increased food production and Re 
available recommendations based upon experience, observation, and _ storage, as well as keeping farm building values in line with good ful 
limited research as follows: business. an 
1 Structural requirements are identical with those for shelled Three things must be done to put farm homes and buildings in far 
corn and wheat. Bushel weights are the same, and there is no indi- good condition and keep them so: (1) Normal depreciation must ex 
cation that any important differences occur in pressures. 


Paper presented at the fall meeting of the ‘American Society of Agri- 
cultural Engineers at Chicago, Ill., December, 1942. A contribution of 
the Farm Structures Division. 


DEANE G. CARTER is professor of agricultural engineering, University 
of Illinois. 


be offset; (2) twenty years’ accumulated deficiency in maintenance 
must be made up, and (3) sub-standard homes and buildings must 
be modernized, remodeled, or replaced. To do this will require, at 
a conservative estimate, the expenditure of one billion dollars an- 
nually for many years to come. 
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NICKEL AIDS THE FARM IMPLEMENT INDUSTRY 


to KEEP EM SERVING / 


America won a victory on the food front 
in 1942 with production that reached 
an all-time high. But even that wasn’t 
enough to feed a hungry, war-torn world. 
So this year’s objectives are higher. 


Farmers need mechanical equipment 
to produce food in winning quantities. 
Now, with the critical shortage of skilled 
farm labor, modern machinery becomes 
vitally important. 

Agricultural equipment engineers 
have steadily improved farm machin- 
ery, lowered costs, and educated users. 
Result: no nation’s farms were ever so 
fully mechanized as ours. And repair 
and service facilities have kept pace so 
farm equipment keeps working without 
excessive breakdowns or delays. 


The foresight of these engineers is 


shown by their repeated specification 
of materials strengthened and tough- 
ened with Nickel. Their experience 
proves that a little Nickel goes a long 
way in the manufacture of parts that 
stay on the job... stressed parts that 
stand shock overloads. 


From tractor transmissions to plow 
discs, from cylinder liners to bull gears, 
Nickel teams up with other metals to 
assure the dependable performance of 
farm implement parts. 


For years, the technical staff of Inter- 
national Nickel has been privileged to 
cooperate with the engineers and pro- 
duction men who are responsible for 
such great achievement in the improve- 
ment of farm equipment... equipment 
now working at top speed to feed the 


United Nations. INCO’s staff of engi- 
neers and metallurgists offers counsel 
and data to all who seek assistance in 
the selection, fabrication and heat treat- 
ment of ferrous and non-ferrous metals. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


* Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall si., New York 5, N. Y. 
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TIME-SAVING CONCRETE 
IMPROVEMENTS HELP 
FARMERS DO WAR JOB 


Demonstrating the fact that many farm 
improvements are economically justified, as 
well as helpful in the war effort, is one of the 
valuable services rendered by Agricultural 
Engineers. 


For example, if paving a barnyard with con- 
crete saves only an hour a day in grooming a 
30-cow herd for milking, the investment will 
be returned in less than three years, figuring 
labor at 50 cents an hour and allowing 44% per 
cent interest on the unpaid balance. Then 
having paid for itself, the improvement con- 
tinues to be a time-saving investment for many 
years. 


Comparable savings may be demonstrated 
with concrete dairy barn floors, milk houses, 
milk cooling tanks and stock feeding floors— 
improvements which may be built with the use 
of little or no critical materials. 

Our experienced engineers will gladly assist 


you with farm building design and construction 
problems. 


PORTLAND CEMENT ASSOCIATION 
Dept. A8-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of 
concrete .. . through scientific research and engineering field work 


MORE WAR BONDS 
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NEWS SECTION 
A.S.A.E. Meetings Calendar 


September 27 and 28 — North Atlantic Section, Belmont. 
Plaza Hotel, New York City. 


December 6 to 8—Fall meeting, La Salle Hotel, Chicago, 
Illinois. 


North Atlantic Section Meeting 


LANS shaping up for the meeting of the North Atlantic Sec. 

tion of the American Society of Agricultural Engineers, to be 
held at the Belmont-Plaza Hotel, New York City, September 27 
and 28, provide a generous allotment of time for discussion of re- 
quirements and programs of such wartime federal agencies as the 
War Production Board, War Food Administration, etc., as they 
affect the interests and activities of agricultural engineers, and like- 
wise the interests of farmers and manufacturers of farm equipment 
of all kinds. Representatives of the federal agencies will be in 
attendance at the meeting to exchange views with representatives 
of industry, of state agencies, etc., on the big problem currently of 
concern to all, namely, to maintain and provide adequately the 
tools of production (machines, equipment, structures) needed to 
attain the highest possible peak of efficiency on America’s food 
production front. 

In order to conserve the time of those attending the meeting 
as much as possible, the regular Section dinner will be held at noon 
of the first day of the meeting, Monday, September 27, to permit 
devoting the evening of that day entirely to the four round-table 
sessions — Power and Machinery, Farm Structures, Rural Electri- 
fication, and Soil and Water — that have always been a feature of 
the meetings of the North Atlantic Section. 


Agricultural Engineers in “Essential Occupation’. 


Fyne to an Associated Press dispatch from Washing- 
ton, dated July 29th, “agricultural engineers” are included 
among 23 additions in the list of occupations essential to the war 
effort, as announced by the War Manpower Commission. In making 
this announcement, however, WMC emphasizes that this action will 
not compel local boards to defer from military service men engaged 
in such occupations. The listing is only issued as a guide to local 
boards in consideration of occupational deferment. Boards may de- 
fer men in other unlisted occupations and draft men not considered 
“necessary” in the essential occupations. This boils down to mean 
that, as before, the local draft boards, subject to appeal, decide who 
is going and who isn’t, regardless of a man’s occupation. 

Of further interest to agriculture is the fact that ‘automotive 
or agricultural machinery repair parts specialists’ are also included 
among the recent additions to the list of essential occupations. 


PART OF WASHINGTON GROUP AT A.S.A.E. MEETING 


Special wartime government agencies in Washington concerned with food 
production and conservation were well represented at the A.S.A.E. an- 
nual meeting at Lafayette, Ind., in June. In this group (all members of 
A.S.A.E., except one) are (left to right) Elmer McCormick, consultant, 
farm machinery branch, WPB; C. D. Kinsman, head engineer, farm 
machinery branch, WPB; George Krieger, director, farm machinery 
branch, WPB; D. A. Milligan, consultant, farm machinery branch, WPB; 
L. L. Needler, chief, distribution of farm supplies, WFA; R. M. Merrill, 
consultant on farm equipment, WFA; H. S. Pringle, chief of repairs 
and maintenance, farm machinery branch, WPB; A. A. Stone, chief, 
farm equipment and tractor section, OPA; C. L. Hamilton, chief, farm 
buildings section, WFA; E. L. Arnold, technical adviser, farm ma- 
chinery branch, WPB 
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Just brush it on unpainted metal 
parts and forget about rust until 
you use your machine next season. 


Thin it down with kerosine. Use it 
in an ordinary insect spray gun. 
Get rustproof protection for weeks. 


ae - oi 
TEXACO 
HUSTPROOF COMPOUR 
L 


Protects unpainted metal parts of farm machinery 
better than paint— Economical to buy—Easy to apply 


EXACO announces a new Rustproof Compound, when the farmer leaves the machine in the field. The 
developed after two years of research. Tests show diluted application is effective for weeks. 


that one thorough application will give year-round Texaco Rustproof Compound has been extensively 
protection against rust. It is economical to buy — easy _ tested in industry. It already is protecting war mate- 
to apply. riel en route to the fighting fronts. A number of 


Texaco Rustproof Compound prevents rust forma- Agricultural Engineers have tested this new com- 
tion; penetrates rust — stops further rusting; loosens pound and found it very effective. 
fust so that it may be removed easily. Appreciating that this new product will increase 
It is effective even when applied on damp machin- the life of farm machinery, Texaco is starting a new 
ery. For Texaco Rustproof prevents rusting if moisture educational campaign in the 
is present. It will remain on vertical parts without farm journals on rust preven- 
flowing, at temperatures up to 150 degrees. tion. This program has been 
undertaken largely upon the 
EASY TO APPLY: It can be applied easily—brushed advice of more than a score of 
on for year-round protection or thinned down with Agricultural Engineers in as 
10% to 25% kerosine or white unleaded gasoline and many states— men whose ad- 
used in an ordinary insect spray gun for application vice Texaco is glad to follow. 


Los Angeles, Calif.; Minneapolis, Minn.; New Orleans, La.; New York, N. Y.; Norfolk, Va.; Seattle, Wash. 
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for Farm Uses 


Roofing, siding, insulation and wallboard 
products .. . scientifically produced from as- 
phalt, asbestos-cement, wood fibre, minerals 
and other non-critical materials .. . are widely 
available for prompt delivery from Flintkote 
distributors. 


These time-proved building materials have 
long been used for farm construction, mainte- 
nance and repair. Replacing hard-to-get ma- 
terials, many Flintkote products offer special 
advantages for farm application, protection 
from fire, weather and wear and the attacks 
of insects and rodents. 


Consultation and advice on farm construc- 
tion problems is readily available from the 
Flintkote Agricultural Engineering Depart- 
ment. Please address your inquiries to the 
nearest branch office. 


THE 


FLINTKOTE 


COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 


NL NINA ci ONO AR ba 8 lawn 560d Sinn 06 000s ec eanees ++++.1215 Sylvan Road, S.W. 
NG bi Dhan bn edd oacinctscsscannebden saad 826 Park Square Building 
ek ne Sere pera 17th and Wentworth Avente 
NN Ak GRE GN A ring 6-0. 6 v5.4 96 tebe t ee Lua ace 14201 Schaefer Highway 
eS SS ee rere Oak Street and Central Avenue 
octet ce , 3 Se ee ere eee: Poland and Galvez Streets 
ER aneietcnghdsshatabacawavacoacankvanwert Medical Arts Building 
PIONEER DIVISION, THE FLINTKOTE COMPANY 
IN Sail odcss Ob calen vaess obhewen wet 55th cnd Alameda Streets 
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Nominations for A.S.A.E. Medal Awards 


™ accord with the rules governing the award of the John Deere 

and Cyrus Hall McCormick gold medals, the Jury of Awards 
of the American Society of Agricultural Engineers will receive 
from members of the Society, up to November 1, nominations of 
candidates for these two awards for the next year. 

Members of the Society nominating candidates for either award 
are requested to keep in mind the purposes of each medal and 
formulate their nominations accordingly. The John Deere mec] is 
awarded for “‘distinguished achievement in the application of science 
and art to the soil,” which citation is interpreted to cover more 
than a mechanistic concept of engineering, and to include ch: mis- 
try, physics, biology, and any other science and art involving the 
soil, the “application” being acceptable to “evaluation by the en- 
gineering criteria of practicality and economic advantage.” 

The Cyrus Hall McCormick medal is awarded “for exceptional 
and meritorious achievements of a continuing career or to any 
single item of engineering achievement, and to apply equally to all 
special fields and types of engineering in agriculture.” 

The Jury of Awards desires that members of the Society con- 
sider it their duty and obligation to give serious thought to the 
matter and nominate for either or each of these awards the men 
they believe to be most worthy of the honor. Each nomination 
must be accompanied by a statement of the reasons for nominating 
the candidate and the qualifications of the nominee, including his 
training, experience, contributions to the field of agriculture, a 
bibliography of his published writings, and any further information 
which might be useful to the Jury in its deliberations. 

The Jury will accept and consider nominations received on or 
before October 1, and these nominations should be addressed di- 
rectly to the Secretary of the Society at Saint Joseph, Michigan. 
The Secretary will supply on request a standard set of instructions 
for preparing information in support of nominees for the Society's 
gold medal awards; it is important that these instructions be fol- 
lowed in preparing material on behalf of any nominee. 


RESEARCH NOTES 


(A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and ser- 
vice organizations. This may include announcements of new pro- 
jects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich.) 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Austin A. Armer, agricultural engineer, The Spreckles Sugar Co. 
(Mail) 15 Oak Ave., Davis, Calif. 

Dale K. Bee, rural representative, Cincinnati Gas & Electric Co. 
(Mail) 306 N. Main St., Bethel, Ohio. 

Dan E. Cass, assistant conservationist, Soil Conservation Service 
(Elm Creek-Midland District), U. S. Department of Agriculture. 
(Mail) Miller, S. D. 

George G. Connor, manager, miscellaneous farm supplies div., 
Pennsylvania Farm Bureau Coop. Assn. (Mail) 2700 Derry St., 
Harrisburg, Pa. 

Bernard G. DeWeese, director, farm management, Union Central 
Life Insurance Co. (Mail) 3875 Oak St., Mariemont, Cincinnati, 
Ohio. 

Henry C. French, chief engineer and director, Arnold Dryer Co. 
(Mail) Elm Grove, Wis. 

Walter E. Gross, rural service engineer, Pennsylvania Power 
Co., 19 E. Washington St., New Castle, Pa. 

Carl E. Jeerings, manager, farm service div., Rochester Gas & 
Electric Co. (Mail) Walworth, N. Y. 

A. V. Motsinger, associate chemical engineer, Edgewood Ar- 
senal, U. S. War Department. (Mail) P.O. Box 405, Aberdeen, Md. 

Charles R. Parrott, production specialist Columbian Steel Teak 
Co. (Mail) No. RR 2, Parkville, Mo. 

Erwin W. Satberlich, chief engineer, treasurer, and purchas:ng 
agent, Fox River Tractor Co., Appleton, Wis. (Mail) 937 Winne- 
bago St. 

Robert M. Salter, chief, Bureau of Plant Industry, Soils, aod 


Agricultural Engineering, (ARA), U. S. Department of Agricul- ° 


ture. (Mail) U. S. Plant Industry Station, Beltsville, Md. 
Donald K. Tressler, director of food research, General Electric 
Co. (Mail) Stonybrook Rd., Westport, Conn. 
Perry W. Williamson, district sales manager, general products 
div., Tokheim Oil Tank & Pump Co., 1600 Wabash Ave., Fort 
Wayne, Ind. 
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“The big job is to win the war and get the 
boys home. But afterwards—will I be ready 
for Peace, when it comes? Will my family 
be on solid ground, or will I have got myself 
into deep water somehow?” 


cere premmaacummmn meee sins 


Questions like these face all of us as we 
are swept along by the wild forces of war. 
Weare laying the ground work right now for 
what comes later. Let us plan wisely. 

This year most farmers will work harder 
than ever before in their lives. The national 
farm income will soar to a record-high level. 
' Itis war income, and history shows that war 
_ prosperity is temporary. War profits must 
be handled with care! 

In the farmer’s pattern for Peace, these 
are sound rules to follow: 


Buy War Bonds. Buy them for the dura- 
tion, and to hold. They are our best invest- 
ment in America’s future and in our own 
personal future. 


Pay Off indebtedness. Be free of old ob- 
ligations—ready for the needs of a post- 
war world. 


Avoid Land Speculation. Beware of the 
gamble that may lead to grief, as it led so 
many farm families into years of trouble 
after the last war. Already there are signs 
that this hard chapter in farm history is 
repeating itself. Buy only land you can use 
and pay for. 

Grade Up Your Livestock. Take this op- 
portunity to cull out scrub and low-grade 
animals. Replace the culls with better stock, 
through breeding, and by use of better sires. 
Fewer and better animals are more profit- 
able than many mongrels. Scrub cows and 
hogs demand about as much feed, shelter, 
and fencing as the best of stock, and take 
work and time that you can use more prof- 
itably. Improve your herds and flocks now 
and lay the foundation for prosperity in the 
years to come. * * 


In the 112-year history of INTERNATIONAL 
HarvEsTER, five wars have interrupted the 
march of American farming. Each was fol- 
lowed by wonderful progress. When this 
global conflict ends, Harvester will face 
tremendous new problems. 

Today we work for Victory, building 
weapons for the fighting front and for the 
food front. But we are also able to give 
some thought to designing new power and 
equipment, making post-war plans for 
farming. We pledge to work out our pro- 
gram for Peace with the farmer’s best in- 
terests always in mind. The management 
and employes of International Harvester 
look forward to the day when they can de- 
vote all their energies again to the service 
of this nation at peace. 


Rigi: AAR 55: 


iNeed 


i 


$i _ 
¥ 


, Pe a 
Cots BS ot - BE SSS SES 


DP fii HARVESTER. 


deernap ifosding Rp 7) of Food Production Lisenah 


Sc) eS oF: dat FPR Sop ae 3 


Wea". 
Bie sas: Sey ow pare ne 2 IE bag Dey Sk. oie 
ie ee re Bassai. Be Oe See ee ne ee Ws en yen a {Sica se woman ; ges % 
Ua eee ee AS sul Bea yee 1 es es eae eee ore. ee aie TREY eee ae aes : See LT eae : a 
ys Cre ang % * 8. Sees TE Ne Renee ee Ente hr Bel oo mene ae RRP rt ie ee yt) My Se en f crate : 
; > scoonmeasagentgrm teteatceenng eesetemmemomenemenragcetms sss 
SERRE ots CR LAO, Ley PIE MIE RD EO 
. er eran 
66 \ , 4 e 
; e } . . : s ; 
» Sak I \ \ bag 
; ee 
i : Je glean 
| ; a _ 
‘ re oe | Ns a 
: : j ¢ = of = a 
: rk be ~_, 
lr aa ee 
& tee oe * 
: a wed _ wae. 
. ‘= * ? x 4 
é ‘g 2 ed 
= oes. 
aes = pi a s 
~ Fe - % = & 3 
—f ae 
‘ > 9 Es ie i ~~ 4 
* ; —_— °° © : Bier 
= a | y | 
la ast Bees ee me 
=. =i 
: af = ae a 7 & - f ‘ : 
oa in a Bre’ 3 ae , 
e 2 ee J se as ap 
5 2 a: ii a Pe. ; — 
Ae a Es ae ee See Bs : ae 
. Lg @ F net ee Lf: & ; Po q al ‘ 
é a os “PI or re; = So ® | j 
} a le ae . = —_ : 5 ; 4 
) jinn = —- & ei —— ; 
Fcc _ Pt rs 
—— ; | .- ee 2 ame : 
— ae le rr. ee ; : 
FS GOS, tee. er Set ead 
ws adie’ ait Be isco, ca aa ey se 4 ; 
eee Le. “aloe toa. Aaa es eo ae Ps 
— eo eee i) a aoe eae” ee ae 
a pam Se ae hc. ee ae > ee a ‘ape r 
ab- wake , Co an a & 
on ee — «ao ao“, ge 
est, oar 8 =—l. ieee 25 ae oo a « & { ‘ 
ser- — ee ae ] 
ae A . : ‘eae 3 | ORO aerate in. “a ae : 
TO- a - RS ASS ea ees a 4 ‘ 
etc. é ite age SiS Nea eae Be gis, eae + 
Se og ei oo Se eG Be a x 
h.) eae / ioe Ae eee. £2. gc Sie i ‘ 
, weil - —— A fe Uae eer. Z| E : 2 ts ‘ a 
ie i 4 _ tae 4 Eo _ . —_———— ' 
‘ ee gh ‘ SA ge 
in the a ae ee fia rare 
iety are ee) ii ee ah tae 3 : 
1 of the aad - - a eee te seal 4 : : 
. | — Bee ah : ee : : 
a | | eee f A Bheie se 9: ee ee : 
— & a ; 4 ar aca x Baebes tot _ as ase: . 
= Ber. - Eo Pais Poy 4 
gar Co. = ae ee © Se Fe i 
4 ce a hl RR RO 7 ; 
— ese eae ne: ry “gyrseeseeee 4 Oh CTR a patie R 
0 ne een a = . baile PER one oo 
a ob Tae aan lUlC : oe : ‘ 
es — | ae 5 ee Shee oS fa : 
4 _ = —_—— fa aa OU ie 
aa a as > eaten: Ge aera gees 2 | yi 
oo . ie oe: ee 
we Meee. ee oe ky OE ae a 
al Big Ree | e. z ig ee Wes | Ce os ae art . ae ig ms 
5, , Tan ae , Be ae Fer naam ee ae ee ° 
a . ae oe: if has AR Sh Grieg omnes eam 
ee 4 eas eae eM oy sation 
a ay eee x 1 Se R= ees. ed goss " a _ spk i Ia 
Bic ee Ng a ie. 
Bye > eee et 0S gs Se ae a ¢ Be rs - = +s 
. 4 i oa i eee _—— “y coe 
ee oe out , a = eee 
I Oe  , 3 Sens mm : 
4 a a es Bi See Oe es ~~ werd 
a mo : TO RS het Sea aa ey ee ae a & ‘#3 2 
: : oe gis eae “A my 
. ‘oe 2) EROS ogee haart a aa - 4 : 
Z o> ies PN See NS he = ag ee 4 
ss ae eee a i 4 
2 aaa ai ies ee a ij se rar s, 
BS eae ; ee ee fi ' 
§ oc te cue = _« ye ae . . 
m=. @ en aie ace ake ae /* ie 
q rr  —— lt . : es 
| | es ee ee ' | f x Fs 
: 2 : an 5 ae P me,  & a 
7 z aie J i 5 Co a a j .-) | _ 
—— ; # , a he 4 eee ge y] a 
ie satis: 5 eee yee) ‘ * me nee * 
8 aa sac Be oa — , 
= E. a . Bo eee B3 él 4 2 
eee Ay: Pe: 
a A Pig - “ 4 chit * 3 $ : 
aie & ae, ee aig eS en , Boel 
a ey f TS ASR ik Wat POR , A sans 
a ae ee Re RR as a AR ae 
i f ie 
Ania al ; e ££ ; “ee 5 : 
i. +7 til Jae oa a if LV bet i . 
/* Vee ies: eee ff 6 / i vo j 
a. £ - | LE ROR. 7 | 
Se a eo Oe Z y ae ae awe 
at “ . Rs 90 Fat «= NS = er q 
me ee Be - eds Ce ree 
4 6 REE i ee 4 fit yo 4 at Pes .. j 
eee ES he eS rE 
aaa. ig y OLS age i As i 
ae ae in fits Se BEES Boe ‘ : 
A a _ * oe Ate $ F ae Eh mere opr i 
AcRICULTU 
= RAL ENGINEERING for August 1943 
2 
g 75 
Se oc ; 
ENA SOE nee Sie eet ek : - 
ABS dylan oS, eee = 2 et. ¥ Fe ay i 
Pe yey aa tec aa BM Ray ya i. SS ed eae ea de eo, en re ae ey 
GS RS eel cg) | ave cael ¥ a ee a a i ee 18 cee Paes 2 
= ed Soe ee in. sala A ecole ade led a Gs aay eae ee ae - % eS = Se ARES ii aay 
eee Se ae Fo | ARBRE 6 OAC a Fea tba: eae 
& ie 7 = oe oa ip “a “eons fs 


WISCONSIN 


HEAVY-DUTY 
AIR-COOLED 


In today’s war production set-up, even the saving of 
fractional manpower for servicing grease cups and 
oil fittings is important. And neglect of this attention 
can mean serious damage to irreplaceable produc- 
tion equipment. This can’t happen with Wisconsin 
Engines because there are no grease cups or oil 
fittings; no lost manpower; no chance for human 
error or carelessness. Wisconsin Engines 
are protected by positive force-feed 
and splash lubrication. 


Nice ace + 


Rice binder equipped 
with Link-Belt Roller 
Chain 


® Built to the highest standard, Link-Belt 

chains are proving their stamina in all types 

of service on farm implements. The Link- 

Belt double arrow »—~ trade mark appears 
on every link. 


LINK-BELT COMPANY 


Indianapolis 6, Chicago 9, Philadelphia 40, Atlanta, Dallas 1, 


San Francisco 24, Toronto 8. Offices, warehouses and distributors — 


in principal cities, 
9237 


276 


World's Largest Builders © Heavy-Duty Air-Cooled Engines 
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Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, assistant chief, 

Office of Experiment Stations, U. 8. Department of Agriculture. 

Copies of publications reviewed may be procured only from the 
publishers at the address indicated. 


HOMEMADE Ecc Coo ers. Miss. Ag. Exp. Sta. (State College), 
Rpt. 1941. Incomplete experiments with a wet burlap egg cooler as 
compared with other methods of cooling or holding are mentioned, 


ABSORPTIVE FoRM LINING, E. N. Vidal and R. F. Blanks. Jour. 
Amer. Concrete Inst. (Detroit, Mich.) 13 (1942), No. 3. The 
authors describe briefly laboratory investigations of the use of the 
wallboard type of absorptive form lining, field tests to determine 
the practicability of the method, purchase specifications, and experi- 
ences in using absorptive form lining in actual construction. 


SMALL ELECTRICALLY OPERATED CrosscuT Saw, H. L. Garver 
and P. G. May. U. S. Dept. Agr. (Washington) Bur. Agr. Chem, 
and Engin. (1941) ACE-114. A crosscut saw operated by a 1/;-hp 
motor and satisfactory for logs of diameters up to 15 in is described, 
Working drawings, bill of materials, assembly directions, and pho- 
tographs accompany the brief descriptive text. The cost of this out 
fit, including the 14-hp motor, was approximately $25. It will cut 
wood as fast as two men with a crosscut saw and at the same time 
permit the operator to handle the logs and toss away the billets. 


AN INEXPENSIVE LAYING-HOUSE FLOOR OF WIRE SUPPORTED 
BY PEELED PINE Po tes, H. D. Polk. Miss. Ag. Exp. Sta. (State 
College) Farm Res. 5 (1942). No. 2. The author describes briefly 
the construction of the type of floor named for a house 12 by 24 ft, 
emphasizing that such a floor should lie 18 in at least above the 
ground level. He also points out that 16-gage, 1-in mesh netting 
should have more than double the durability of the cheaper and 
more commonly available 20-gage netting, and the bill of materials 
given calls for the heavier wire for the flooring. A cost, exclusive 
of the labor cost for cutting and preparing poles and laying the 
floor, of $8.23 is estimated. 


MANUAL OF FARM SHop Practice, M. M. Jones. McGraw- 
Hill Book Co. (New York), 1940. This manual consists of plans 
for devices and appliances that may be made in the farm shop or 
the school shop, selected mainly because of their value in helping 
students to learn the fundamental shop processes and because of 
the usefulness or value of the jobs when done. At the end of each 
job outline are given references, by chapter and paragraph number 
for each of the basic processes involved, to the author's textbook, 
Farm Shop Practice. 


SURFACE WATER SUPPLY OF THE UNITED STATES, 1938, part 
2; 1939, parts 5, 10; 1940, parts 11, 12. U. S. Geol. Survey 
(Washington), Water-Supply Papers 852 (1940), 875 (1941), 
880 (1941), 901 (1941), 902 (1941). These papers record meas- 
urements of stream flow, No. 852 covering the South Atlantic 
slope and eastern Gulf of Mexico Basins, for the year ended Sep- 
tember 30, 1938; No. 875 the Hudson Bay and upper Mississippi 
River Basins and No. 880 the Great Basin for the year ended Sep- 
tember 30, 1939; and 901 covering the Pacific slope basins in 
California and 902 the Pacific slope basins in Washington and 
upper Columbia River Basin, for the year ended September 30, 1940. 


REPORT OF THE ADMINISTRATOR OF THE RURAL ELECTRIFICA- 
TION ADMINISTRATION, H. Slattery. U. S. Dept. Agr. (Washing- 
ton). Rural Elec. Admin. Rpt., 1941. On December 31, 1934, about 
4 months before the Administration was established, 10.9 per cent 
of American farms had central-station electric service. At the end 
of the fiscal year 1941 this figure had risen to 34.9 per cent. This 
report details the normal operations of the fiscal year 1941, briefly 
notes the place of the Administration in the national defense pro- 
gtam, takes up legal aspects of rural electrification, and summarizes 
the current fiscal status of REA borrowers. An appendix tabulates 
data concerning progress of current activities. 


ENCOURAGEMENT OF CEREAL GRAIN PRODUCTION BY MEANS 
OF THE COMBINE HARVESTER AND THE HAMMER MILL. Maine Ag. 
Exp. Sta. (Orono), Bul. 405 (1941). Primary obstacles in the way 
of increased cereal grain production in northern New England, 
namely, rain and wet weather at harvest time and wet weather de- 
laying the harvest of cereals to a time when the potato harvest 
starts, may be overcome by means of the combine harvester. Using 
such a machine at the station’s Aroostook farm, two men are able 
to bring in a harvest of bagged grain from the field without the 
weather hazard and time-loss and interference associated with 
shocking, stacking, and threshing when each operation is separate. 
Locally distributed hammer mills would also encourage cereal 
grain production. 
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War need not exhaust the forests 
for timber is a crop 


War has a ravenous appetite for consuming raw materials. 
This might mean serious shortages in some of our non- 
renewable resources. But there need be no permanent 
threat to supplies of lumber, because Timber is a Crop. 
For every mature tree that is harvested, nature is seeding 
and man is planting new trees to take its place. 

The food crops of agriculture and the lumber products 
of the forest can meet present and future needs because 
both are renewable resources. There is an interdependence 
between food crops and timber crops. Farmers need 
lumber for their buildings and equipment, because it is 
the most adaptable, most economical building material. 
During the past months, lumber enabled farmers to 


obtain many items otherwise unobtainable, such as 
self-feeders for hogs, troughs, hoppers, alfalfa racks, self- 
cleaning nests, roosts, feed bunks, hayracks, gates, 
and stanchions. 

Retail lumber dealers have in many cases cooperated by 
fabricating such needed equipment from a wide variety of 
suitable lumber materials—thus helping farmers to save 
labor, save feed and maintain high levels of production. 

The new 4-Square Lumber-Built Farm Equipment Book 
illustrates many such items in detail with working draw- 
ings. Members of the Society are invited to write for a 
copy of this book. 
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(Continued from page 276) 


THE NEBRASKA TRACTOR TESTS, 1920-1941. Nebraska Ag. 
Exp. Sta. (Lincoln) Bul. 338 (1942). This bulletin extends the 
record noted in previous years to include the results of the 1941 tests. 


THE INSTALLATION AND UsE oF Attic Fans, W. H. Badgett. 
Tex. Engin. Expt. Sta. (College Station), Bul. 52 (1940). Selec- 
tion and mounting of an: adequate fan, construction of ceiling 
grilles, suction boxes, louvers, hooded and louvered penthouses, 
automatic shutters, etc., are presented in detail with working draw- 
ings, diagrams, photographs, and the performance curves of a 42- 
in fan. 


AGRICULTURAL ENGINEERING INVESTIGATIONS BY THE IOWA 
STATION. Iowa Ag. Exp. Sta. (Ames) Rpt. 1941. This report con- 
tains in part 1, brief notes on an investigation of farm building 
losses due to wind and fire, utilization of clay products, plywood, 
steel, and lumber in farm building construction, atmospheric ex- 

osure tests of wire and fencing, and farm fence construction, all 
y H. Giese; agricultural engineering service, by J. B. Davidson; 
utilization of agricultural wastes for farm building insulation, by 
H. J. Barre; efficiency and economy of pneumatic tires for transport 
wheels on agricultural equipment, by E. G. McKibben; and_ labor, 
power, and equipment requirements of various methods of harvest- 
ing, transporting, processing, and storing hay, and of storage, treat- 
ment, transportation, and distribution of dairy barn manure, both 
by Davidson and McKibben. 


In part 2, under the general caption methods and equipment 
for seedbed preparation, planting, cultivating, and harvesting (of 
corn), efficiency of corn pickers, seedbed preparation for corn, and 
corn production methods and equipment are noted by C. K. Shedd, 
Davidson, and E. V. Collins; and hill spacing of check planted 
corn, by Collins, Davidson, Shedd, and G. F. Sprague. Under the 
caption methods, equipment, and buildings for curing and storage 


of corn, the storage and curing of corn is reported upon by Barre, . 


Davidson, and J. L. Robinson; and investigation of farm storage of 
corn, by Davidson and G. Semeniuk. 
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ment should be mobile to be most practical. 


Let Us Plan EWC WHEELS 
y] and MOUNTINGS for Your 
s Stationary Equipment! 


Wheels, Axles, Springs, Tongues, etc. In these fast-moving days, when minutes count, equip- 


SAVING STEEL IN REINFORCED CONCRETE DESIGN, R. L. Bertin, 
Jour. Amer. Concrete Inst. (Detroit, Mich.) 13 (1942), No. 4 
The author proposes the prompt modification of the institute's 
Building Regulations for Reinforced Concrete, with reference espe 
cially to emergency construction for temporary use. He outlines a 
proposed emergency code and sums up its principles with respeg 
to steel conservation as follows: “(1) Let the concrete do all the 
work it is capable of doing, (2) such reinforcement as is used 
should be high yield point steel, and (3) liberalize the working 
stresses to an extent consistent with a safe but not excessive factor 
of safety.” 


FarM SHop Practice, M. M. Jones. McGraw-Hill Book Co, 
(New York), 1939. The author points out that it is recognized 
more and more that for satisfactory achievement in shop work the 
student must study the subject systematically as well as work with 
his hands on practical jobs or projects in the shop. The book is 
planned to permit all possible flexibility in its use. It treats tools 
and tool processes separately and apart from any particular set of 
jobs or projects. It can be used, therefore, in connection with any 
jobs that meet particular local needs. 


Following brief prefatory statements, Part 1, dealing with 
farm woodwork and carpentry, contains chapters on measuring and 
marking; sawing; planing and smoothing; wood chisels and their 
use; boring and drilling holes in wood; wood fastenings; use of 
modeling or forming tools — shaping curved and irregular surfaces; 
painting, finishing, glazing; and cutting common rafters. Part 2, 
taking up tool sharpening and fitting, consists of chapters on tool 
sharpening, grinding and sharpening equipment, and saw sharpen- 
ing. Part 3, on cold-metal work, presents the topics general bench 
and vise work, drilling tools and their use, and bolt-threading equip- 
ment and its use. Part 4 consists of a single chapter on pipework 
on the farm and part 5 deals similarly with soldering and sheet. 
metal work. Part 6, presenting the subject of farm blacksmithing, 
covers blacksmithing equipment — forge fires; fundamental forging 
operations; forging and tempering tool steel; and welding, plow 
sharpening — kinds of iron and steel. Part 7 deals in one chapter 
with farm concrete work. Part 8, harness, belt, and rope work, has 
the chapters harness repair, belting, belt lacing; and rope work. A 
subject index concludes the book. 


Almost any type of machinery can be made more 
efficient if it is made portable—with the help of EWC ™ 
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MORE POWER FOR TANKS TODAY— 
‘CHEAPER POWER FOR AMERICA TOMORROW! 


MERICA’S tanks pack a powerful 

push as well as a powerful punch. 

And more times than most people 

know, this push comes from a General 
Motors Diesel engine. 


What’s more, you'll also find these 
rugged, hard-working power plants in 
landing barges, patrol vessels, military 
trucks, construction tractors and many 
other wartime jobs where sturdy de- 
pendability is required. 


They burn cheaper fuel and 
use less of it—operate with 
a minimum of attention. 


are taking every engine that even our 
expanded production can make, but 
when peace comes America will profit 
—through low-cost power for many 
new applications. 


So while now GM Diesels are adding 
strength to America’s fighting arm, 
they will be one of the important 
contributions to better days after vic- 
tory is ours. 


mi 
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New eras of railroading follow 
in the footsteps of war. An- 
other new era of railroading 
is assured in the wake of 
this war. General Motors 
Diesel locomotives already are 
establishing new standards of 
transportation. 


ENGINES. ... 15 to 250-H.P...... DETROIT DIESEL. ENGINE DIVISION, Detroit, Mich. j 
awe a RS i lena alle i I i el lt lO Ne 


ENGINES. .150 io 2000 H.P...CLEVELAND DIESEL ENGINE DIVISION, Cleveland, Ohio ! 
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Trade Mark Reg. U. S. Pat. Office 


STEEL BELT LACING 


World famed in general serv-_ steel, ‘Monel Metal’ 
ice for strength and long life. A magnetic alloys. 
flexible steel-hinged joint, smooth 


01 both sides. 12 sizes. Made in gives complete details. 


[FLEXCO|F-I1> 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts 
of all thicknesses, makes a tight 
butt joint of great strength and 
durability. Compresses belt ends 
between toothed cupped plates. 
Templates and FLEXCO Clips 
speed application. 6 sizes. Made 
in steel, ‘‘Monel Metal’’, non- 


magnetic and abrasion 
alloys. 


returned to. satisfactory 


information 
Bulletin F-100. 


STAT 


This Space is a Contribution to Victory 
by AGRICULTURAL ENGINEERING 


and non- 


Long lengths 
supplied if needed. Bulletin A-60 


resisting 


By using Flexco HD Rip Plates, 
damaged conveyor belting can be 


service. 


The extra length gives a long 
grip on edges of rip or patch. 
Flexco Tools and Rip Plate Tool 
are used. For complete 
ask for 


Sold by supply houses 
everywhere 


4677 Lexington St. 
Chicago, Ill. 


BUY 


UNITED 


ES 


The 1944 Farm Machinery Program 
(Continued from page 258) 


made subject to distribution by the War Food Administration, has 
worked rather satisfactorily under the 1943 program, and it is con. 
templated that under the 1944 program, this principle may be more 
widely used. - 

The volume of machinery and supplies that will be available @ 
for purchase in 1944 will be only a fraction of the consumptive 
demand. It will doubtless, therefore, be necessary to ration al! im. @ 
portant types of equipment to individual farmers. 

It would probably be unwise to provide a distribution program 
that might be found inadequate as the season advances. It is less § 
difficult to relax control than it is to assume control, after distri. 
bution has begun. The War Food Administration wi'l probably 
therefore take the precaution of announcing a fairly strict plan and 
liberalize it as conditions may justify. There is no desire to exer- 
cise control which serves no useful purpose in the food production JJ 
program. Those who are familiar with the attitude of the War 
Food Administration during the past several months certainly realize 
that this has been the policy until this time, ‘and we see no reason 
now to change that policy. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” @ 
or apply for positions under ‘‘Positions Open.’’ Both non-members and @ 
members seeking to fill positions, for which ASAE members are qualified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to be re- 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unless 
additional insertions are requested. There is no charge for notices pub- 
lished in this bulletin. Requests for insertions should be addressed to 
ASAE, St. Joseph, Michigan. 


POSITIONS OPEN 


RESEARCH ENGINEER in electroagriculture wanted at The @ 
Pennsylvania State College, Department of Agricultural Engincer- 
ing, State College, preferably a young graduate engineer vitally 
interested in research where engineering fundamentals are applied 
to problems in agriculture. The program includes research in freez- § 
ing, cooling, and heating; illumination as applied to biological, 
physiological, and bacteriological studies; dehydration; use of pow- § 
er, as well as electronics. 


AGRICULTURAL ENGINEER to teach farm shop, farm en-§ 
gines, and soil erosion control, in a southern college. Salary up to 
$2700, depending upon qualifications. Persons interested may sub- 
mit full particulars ieiiline training and experience to PO-142. 


RESEARCH ENGINEER wanted for design and development 
of agricultural machinery and equipment for the Southeast. Salary 
up to $3,000, depending on qualifications. Persons interested are 
requested to write giving full particulars regarding training, ex- 
perience, and other pertinent information. PO-141. 


POSITIONS WANTED 


AGRICULTURAL ENGINEER, B. S. degree, for many years 
head of an agricultural engineering department in a land-grant 
university supervising and carrying on teaching, extension, and 
research work, seeks opening in college or industry, permanently 
or for the duration. Has had broad experience in padi buildings, 
drainage, soil conservation, and farm machinery and power. Special 
applications of machinery for dairy, vegetables, and fruit. Farm 
shop experience. Above draft age. PW-355 


RESEARCH ENGINEER available (B.S. 1933, M.S. in Agr. 
1934, Agr’l. Engr. 1839), with engineering license to practice. 
Nine years of employment with a state college, two private power 
companies, two federal bureaus, and head of a field office for a 
federal commission with classified experience in electrical engincer- 
ing, agricultural engineering, utilization, and industrial relations. 
Thirty-two years of age, married, two children. Available at a 
salary range from $3200.00 to $5000.00 depending upon location, 
employer, and business policies. PW-354 


AGRICULTURAL ENGINEER, graduate in agriculture and me- 
chanical engineering from Ohio State University. Major field of 
training in machinery and power, with broad experience in struc 
tures and conservation as well; considerable experience in planning, 
developing, and administrative activities; at present director of 
division of agriculture in private institution but desires change of 
location. Available September 1st. PW-353 
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